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Summary 


This .summary addresses major 
issues considered in the Piltsburg- 
Antioch BAR I' Extension Study 
(PAX). The study itself represents 
over two years of planning and 
evaluation of lulu re transportation 
needs in the PAX corridor (see 
corridor map) within the context ol 
a potential range of growth and 
development patterns which this 
region could experience by the 
year 1990. 

The study recommends a BART 
rail extension which would best 
serve the type of growth which city 
and county components of the cor- 
ridor feel is most consistent with 
growth policies which they are now 
in the process of implementing. In 
addition, the recommended exten- 
sion is compared to two bus transit 
alternatives which could also pro- 
vide the type of public transporta- 
tion service that would be needed 
in the corridor in the event a de- 
cision is made to postpone or not 
proceed with the construction ol 
BART to Antioch . 

Included in this summary is a 
description of PAX project and 
planning process and a discussion 
of the following major concerns: 
-Why was rapid transit considered? 
-How can rapid transit help? 

-What would it be like? 

-How can it be paid for? 

-What would the corridor future 
be like without BART? 

-How does BART compare with the 
no-BART option? 

-What are the next steps? 

Detailed information supporting 
this summary is contained in 
Sections I through II of the Pitts- 
burg- Antioch BART Extension 
Study Draft Final Report. This 
material is in turn supported by 
several interim reports developed 
during the project . 

Project Background : The BAR I 
plan ol I9S6 included rapid transit 
service to Pittsburg and Antioch as 
part of the overall system proposed 
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lor the Bay Area. With HART' s 
75-mile system now near full oper- 
ation, attention has increased to- 
wards future extensions of BART 
to Pittsburg- Antioch and other 
areas ol the Bay region. 

Coordination of BART extensions 
and other forms of regional trans- 
portation is the responsibility of 
the Metropolitan Transportation 
Commission (MTC), formed by the 
California Legislature in 1970 to 
plan, coordinate and guide trans- 
portation development in the Bay 
Area. The preparation, adoption, 
and maintenance of a "Regional 
Transportation Plan" as a continu- 
ous and cooperative process is one 
of MFC's main purposes. 

MTC, BART and the cities of 
Pittsburg and Antioch entered into 
a Joint Powers Agreement in the 
fall of 1972 to study the implica- 
tions of extending BART from the 
present Concord BAR I’ Station 
through Pittsburg to Antioch. The 
parties to this Agreement are all 
represented on a Board of Control 
(BOC) which is responsible for the 
project’s administration. Further, 
Technical (T AC) and Citizen Advi- 
sory Committees (CAC) were 
formed to assist the project staff 
and consultants throughout the study 
by reviewing findings and partici- 
pating in all recommendations made 
to the BOX’ . A comprehensive re- 
view process was used at the com - 
plction of all major progress re- 
po its which included presentations 
belore City Councils and several 
Town Meetings. Results of this 
slmly, along with other transpor- 
tation studies either planned or in 
progress in the nine county Bay 
Area by MTC, BART and others, 
will form the basis of the Regional 
Transportation Plan . 


WHY WAS RAPID TRANSIT CON- 
SIDERED > 

Without public transportation 


improvements, the Pittsburg - 
Anlioch area will likely experience 
a variety of transportation and en- 
vironmental problems as urban 
growth occurs. 

More than at any other time in 
the recent past, the future develop- 
ment of the area is uncertain. 
Dramatic shifts in trends have 
been caused by a sluggish economy, 
the energy shortage, state and 
federal laws regulating land use, 
air quality and water quality, and 
changes in people's attitudes and 
lifestyles . 

In the long run, the nation's 
economy and capability to increase 
available energy will necessitate 
patterns of growth and means of 
transportation that conserve energy 
resources. Locally, it will become 
increasingly difficult to afford the 
price of maintaining a suburban 
lifestyle. 

Resistance to tax increases for 
funding roads, sewers, schools and 
other urban services will make it 
more difficult for governments to 
provide these necessities to sprawl- 
ed growth, which is inefficient to 
serve. Area residents and govern- 
ments are likely to be increasingly 
concerned about maintaining the 
environmental quality of their 
communities and preserving rural 
land. 

During the last year, the com- 
bined effect of these factors has 
been to slow the growth of new 
housing, industry, and commerce, 
while increasing the rate of unem- 
ployment and decline of the older 
portions of Concord, Pittsburg and 
Antioch. The permanence of these 
effects remains to be seen. 

Overall travel demand in and out 
of the corridor could nearly double 
by 199(). Unless significant im- 
provements to public transportation 
are made, the choice will be be- 
tween decreased mobility or a 
variety of problems associated with 
continuing almost total reliance on 
the automobile. Also, as automo- 


biles become more expensive to 
own and operate, a greater number 
of residents will become increas- 
ingly dependent on public transpor- 
tation . 


HOW CAN RAPID TRANSIT HELP? 

A BART extension into the Pitts- 
burg-Antioch corridor would be a 
major improvement in public trans- 
portation; it would provide better 
regional transportation service and 
would significantly influence growth 
and change in the service area . 

BART can have an important role 
in guiding the area's future: 

• By providing a major stimulus 
to redevelopment of downtown Pitts- 
burg and Antioch : Increased land 
values around stations would en- 
courage more intensive re-use of 
deteriorated areas of these commu- 
nities. BART could provide a cata- 
lyst for local redevelopment efforts 
which emphasize revitalization of 
shopping and commercial areas, 
higher density housing and develop- 
ment of marinas and specialized 
recreation activities. Also, oppor- 
tunities exist for joint use of BART 
stations and right-of-ways includ- 
ing parks, trails, bicycle paths, 
day-care centers and in developing 
clusters of community facilities 
and businesses within walking 
distance of BART stations. 

• By Helping Redirect New 
Growth Away from Rural Lands 
and Back into Existing Urban 
Areas: The Pittsburg- Antioch 
corridor is not fully developed and 
is, therefore, an area where BART i 
can direct growth rather than 
merely respond to growth . This 
opportunity comes at a time when 
both the beneficial and adverse 
impacts of a rapid transit system 
are becoming better understood 

and when attitudes towards con- 
trolling growth and legal methods 
of doing so are changing signifi- 
cantly. BART could increase the 


opportunity ami attractiveness for 
public and private expenditures 
in existing built-up areas and can 
therefore encourage the kind ol 
growth which promotes an efficient 
use of land and urban services a ml 
can be more easily served by 
public transportation . 

• By Providing Better Regional 
Mobility for People who will Live , 
Work or Spend Leisure Time in 
the Corridor : Unemployment is 
high in the older parts of Pittsburg 
and Antioch anil industrial employ- 
ment is declining. BART could 
increase employment opportunities 
for residents by increasing access- 
ibility to jobs within and outside of 
the corridor. At the same time, 
BART would make it more conven- 
ient for people to come into the 
corridor for jobs, and to enjoy re- 
creational areas in the Delta, and 
along the rive rs . 

• By Helping Reduce Potential 
Use of the Automobile and its 
Attendant Energy and Air Pollution 
Problems : By facilitating and serv- 
ing a more concentrated growth 
pattern BART could, with adequate 
feeder bus service and an increased 
emphasis on non-auto access, re- 
duce overall travel time, the need 
to own and operate a second or 
third automobile, and reduce the 
need for roadway improvements 
and extensions . These objectives 
are in conformance with Regional 
Transportation Planning policies 
which increasingly concern them- 
selves with placing legal limits on 
air pollution levels. 

• By Attracting New Industrial 
and Commercial Development: 

BART would make industrial sites 
more accessible to regional labor 
markets, and encourage new com- 
mercial development by stimulating 
residential growth which increases 
local markets for commercial 
services . 

• By Improving Future Levels of 
Environmental Quality in the Corri - 
dor: While the direct and indirect 


environmental impacts ol extending 
BAR I' from Concord to Antioch are 
minimal, the opportunities afforded 
by BAR T to preserve and enhance 
the environment are substantial. 
However, this will only be possible 
if city and county officials in the 
corridor exercise a strong will con- 
cerning the regulation of growth 
and development as a tool to improve 
future livability and environmental 
quality . 


WHAT WILL IT BE LIKE? 

The recommended extension 
involves approximately 14.5 miles 
of rail rapid transit system from 
the Concord BART Station through 
Pittsburg to Antioch. Four station 
locations and a transit car yard 
were adopted by the Project s Board 
of Control . 

Route Description : The route 
would begin at the Concord BAR I 
Station, continuing aerial along the 
median of a widened Port Chicago 
Highway to the North Concord 
Station opposite Sun View Terrace 
Road. The North Concord Station 
would be an aerial station with an 
at-grade concourse. It would serve 
5, 600 one-way daily trips originat- 
ing mainly in the North Concord 
and North Martinez areas. It would 
also act as a "back-up" station to 
the central Concord Station. Park- 
ing for 500 cars would be provided 
on the east side of the station . 

From the North Concord Station 
the line would curve around to the 
east, descending in a subway under 
the eastbound lanes of a recon- 
structed SR -4, then continuing at- 
grade in the SR -4 median over 
Willow Pass. On the other side of 
Willow Pass the line would leave 
the median and run along the north 
side of the westbound lanes, then 
curve away from the freeway on an 
aerial structure crossing the inter- 
section of Port Chicago Highway 


that about .16,000 daily trips will 
be made on the Pittsburg- Antioch 
BART Extension in 1990, about one- 
sixth of the 1990 patronage estimate 
for all of the Concord line. The j 

annual incremental operating cost 
of providing service for these 
patrons is estimated to be about 
$6.5 million. Under the present 
BARI' fare schedule, the incremen- 
tal revenue is about $8.K million 
pe r yea r . 

The net revenue of approximately 
$2.3 million in 1974 dollars does 
not reflect the possible effect of 
inflation on costs or lares and is 
dependent on estimated patronage 
projections, fare structures and 
operating cost assumptions which 
may vary in the future. 

Extension - M C" Lint: Service 


and Willow Pass Road and into the 
West Pittsburg Station designed to 
become the center ol a new commu- 
nity. Approximately 5, 50(1 one - wa y 
trips would pass through this station 
by |99(). Parking could be provided 
for about 700 cars in conjunction 
with a shopping and community 
c elite r com plex . 

Should a decision be made to 
abandon the Naval Weapons Center 
prior to construction of BAR I', the 
alignment could go through Port 
Chicago. The North Concord or 
West Pittsburg Station would then 
be relocated to serve potential new 
development in the Port Chicago 
a rea . 

From the West Pittsburg Station 
the line would continue on aerial 
structure with a crossing over the 
Atchison, Topeka anil Santa Fe 
Railroad, then descend to grade 
paralleling the tracks. Alter pass- 
ing over the Sacramento Northern 
Railroad tracks, the line would 
curve to the northeast and ascend 
to aerial structure in the abandoned 
Sacramento Northern property. It 
would then continue on an aerial 
structure in the median ol Kill Street 
and remain so to the Pittsburg 
Station. The Pittsburg Station is an 
aerial station located between Rail- 
road Avenue and East Street. A 
station located here could provide a 
major stimulus to the City ol Pitts- 
burg’s downtown and waterfront 
redevelopment . This station would 
have a patronage ot about 12,500 
one-way trips daily. Parking lor 
over 500 cars could be provided 
adjacent to the station off 10th 
Avenue East. Leaving Pittsburg, 
the line passes through U.S. Steel 
properties and on aerial structure, 
paralleling the Atchison, Topeka 
a ul Santa Fe Railroad tracks, and 
continues along the south side ol 
the tracks descending to at-grade 
approaching the BART Antioch Yard. 
The main line tracks, which split 
apart to pass around either side ol 
the ya ril, come together again as 


they a see ul to cross over the 
AT&S I tracks. 

Shortly alter passing the access 
road to the cannery in Antioch, 
the line would descend to enter tin* 
Antioch Station at -grade on filled 
land along the Sa.i Joaquin River. 

This recommended station site 
would provide a linkage between 
the. city and the river currently 
severed by the railroad and thus be 
a positive design element in the 
visual rehabilitation of downtown 
Antioch. It is estimated that this 
station will serve approximately 
12,600 one-way trips in 1990. 
Parking lor 400 vehicles could be 
located between 1st and 2nd Streets, 
west ol "I " St reel . 

Transit Yard: Based on the even- 
tual 2-minute service in anil out 
of San F rancisco and taking into 
consideration a possible extension 
of BART into San Mateo County, 
and capacity limitation's of the 
existing Concord Yard, it was 
determined that additional train 
storage facilities would be required. 
The stuily recommended a 150 car 
yard located just west of Antioch. 
Both the Antioch and Concord Yards 
would function as storage and main- 
tenance facilities . 

Construction Cost Estimate : The 
total cost of extending BART serv- 
ice and facilities to Pittsburg and 
Antioch would be $211 million. 

This estimate represents the total 
cost in m id-1974 dollars for de- 
signing, constructing, and making 
the extension ready for operation. 
The level of preciseness of the 
estimates reflects the degree ol 
detail that was developed in the 
preparation of the engineering lor 
the line, yard, and systemwide 
equipment designs made in this 
study . 

Patronage anil Revenue Estimates : 
The Regional Transit Travel Pror 
jections Project (RTTPP) estimates 


Impacts : It is expected that current 
overcrowding on the Concord - Daly 
City "C" Line will temporarily be 
reduced when more trains become 
available and shorter headways are 
possible. 

Based on 1990 patronage esti- 
mates for the "C" Line, the addi- 
tion of commuters riding BART 
from the Pittsburg -Antioch Corridor 
will cause trains to be full (72 
seated and 72 standing) between the 
Orinda and Rockridge Stations. 

In order to reduce this over- 
crowded condition, the following 
service options exist: 

1. Change operations plan from 6 
to 4 minute headways on "C" Line; 
other lines to 8 minutes. 

2. Complete the third track un- 
der Oakland and operate a Concord 
to Oakland shuttle. 

HOW CAN IT BE PAID FOR? 

'Transit planners and decision- 
makers are generally faced with 
the problem of preparing plans in 
order to sell someone on the neces- 
sity of financing the project. The 
PAX project is no different; the 
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plan or program must be developed 
in order to advocate the develop- 
ment of a financial plan using a 
variety of fund sources. BART 
began in an era when no Federal or 
State funds were being allocated 
for transit. The Federal Govern- 
ment now provides about $1 billion 
dollars annually for transit capital 
projects. Additional funds are be- 
coming available as a result of 
diversion of funds which have 
traditionally financed highway pro- 
jects ; this trend is expected to 
continue. At present, however, 
these funds are not sufficient for 
the Urban Mass Transit Adminis- 
tration to guarantee full 80% par- 
ticipation in all of the major transit 
projects in progress or proposed. 
The amount of federal funds for 
major capital projects in this re- 
gion remains a function of both the 
competitiveness of our plans and 
the total availability of federal 
funds. The regional priorities for 
this project will be determined by 
the Metropolitan Transportation 
Commission. The PAX study, one 
of several being undertaken cooper- 
atively with MTC, is part of a pro- 
cess for making that determination. 
The trend in funding which allows 
for greater flexibility in the use of 
funds from different sources places 
a much higher level of responsi- 
bility within the decision-making 
process than previously existed. 
This study was designed to assure 
participation from the community 
and decision makers who will be 
required to implement the plan. 
Continued support by these partic- 
ipants is essential if the Pittsburg- 
Antioch BARI' Extension is to be 
made part of the regional plan and 
have a high priority for funding. 
Preliminary review of fund 
sources indicate that a BART ex- 
tension in this corridor is well 
within the region's financial capa- 
bility although no specific plan is 
presented here . In fact, because 
attitudes and policies toward 


financing iransil are changing, the 
development of plans such as ibis 
one for PAX should not be inhibited 
by past funding constraints. 

What is required is an overall 
plan of priorities for funding major 
capital improvements in the region. 
This plan must lake into account 
both the desirability of particular 
extensions and also the equity con- 
siderations of those who have in 
the past committedsignificant tax 
resources for transit improve- 
ments. Both MTC and the Slate 
Legislative Analyst are reviewing 
transit fund sources. This work 
will undoubtedly be well underway 
or complete by the time this report 
is submitted to UMTA for its ap- 
proval. With this information and 
information developed from other 
planning efforts - both regional and 
project plans - it will be possible 
to develop a realistic approach to 
a financing proposal. 

WHAT WOULD THE FUTURE BE 
LIKE WITHOUT BART? 

With BARI’ as many as 370,000 
persons could be living in the cor- 
ridor by 1990. Directed by appro- 
priate zoning and subdivision con- 
trols, growth would be concentrated 
back into already urbanized areas 
allowing for conservation o; open 
space and rural lands. Extension 
patronage has been estimated at 

36.000 daily trips. No major im- 
provements to SR -4 would be neces- 
sary . 

Without a BART extension, two 
alternative corridor futures would 
be possible, assuming different 
levels of growth and transit serv- 
ice . 

(1 ) Limited Growth Future : 

This corridor future would consist 
of a scattered development pattern 
with a population of approximately 

282.000 as compared to a 1974 
population of roughly 220,000. 

The present BAR T express bus 


system would be up-graded pro- 
viding expanded express service. 

'I'll is system would serve 7, (>()() 
daily trips to the Concord Station. 
Only minor improvements to SR -4 
would be required. 

(2 ) T rend G to will FuUi re : 1 1 
current trends continue, the corri- 
lor will experience a population 
increase up to 330,000 persons by 
1990. Growth will occur over a 
wide area of currently undeveloped 
land, but in a scattered rather than 
continuous pattern. SR -4 would 
require expansion to include at 
least two additional vehicle lanes, 
and two exclusive lanes for buses. 
Bus transit operating on exclusive 
lanes would allow 11,600 daily 
passenger trips to be made at the 
Concord Station from the corridor. 

One of the basic issues of Exten- 
sion versus Non-Extension concerns 
itself with how and at what rate 
growth should occur. 

The availability of relatively 
inexpensive land, low cost home 
buys, nearby recreation, good 
climate and express bus service to 
the Concord BART Station will make 
development an attractive proposi- 
tion. However, significant changes 
in the national and local economy 
have taken place: energy shortages 
and uncertainties, the rapidly in- 
creasing cost of automobile pur- 
chase and maintenance, increasing 
building costs and limited invest- 
ment capital, have all contributed 
to a general slow-down in growth 
in the Bay Region which has in turn 
impacted the Pittsburg- Antioch 
corridor. Also, many of the 
policies, goals and decisions which 
are presently being made by local 
jurisdictions reflect a commitment 
to limited or concentrated growth: 
pre -commitments including pre- 
servation of open space and agri- 
cultural lauds, urban limit lines, 
extension of utilities only to areas 
already committed to development, 
and efforts by cities to attract 
development and redevelopment 


opportunities directed to stabilizing 
downtown areas. 

Ultimately, corridor growth will 
be limited by existing utilities and 
to a larger extent by the present 
road network. Expansion of SR-4 
would greatly improve access in 
and out of the corridor and thus 
facilitate growth, but that expan- 
sion now appears unlikely for the 
following reasons: 

(1 ) More Stringent EPA Regula- 
tions : 1975 EPA regulations will 
make it increasingly difficult to 
gain approval of any major highway 
project such as SR-4; 

( 2 ) SR-4 Funding Uncertainties : 
Funding for SR-4 appears unlikely 
in view of the low priority consid- 
eration given to that project by the 
Metropolitan Transportation Com- 
mission (MTC) and California 
Department of Transportation. 

Therefore, without major 
regional policy changes concerning 
highway funding and environmental 
acceptance, the corridor without a 
BARI’ extension would most likely 
experience a limited level of growth. 

HOW DOES BART COMPARE WITH 
THE NO -BART OPTION? 

Two bus alternatives were ex- 
amined in the context of the Limited 
growth and Trend Growth Futures 
described for the No-BART option. 

The two bus alternatives pre- 
sented: (Bus Alternative la - 
Limited Growth), and (Bus Alter- 
native lb - Trend Growth), are 
consistent with the assumptions 
and patronage data generated during 
the Regional Transit Travel Projec- 
tions Project (RTTPP) . 

Costs: The estimated costs for 
Bus Alternatives la and lb are 
$20.8 million and $108.2 million 
respectively, compared to $211 
million lor BAR I . Th ese costs in- 
clude initial bus fleet purchase and 
improvements to SR-4. Additional 


costs were added for replacing the 
bus fleet 2.5 times over a 30 year 
period to approximate the life of a 
BAR T car. 

For the purposes of comparison 
with BART, system capital costs 
were annualized assuming 40 year 
bonds at 7% interest and then added 
to annual operating costs and rev- 
enues . The resultant costs per 
passenger trip accounting for the 
larger patronage volumes projected 
for BART are $1.20 (la), $1.61 
(lb), and $1 .34 (BART). 

Service Characteristics : The prin- 
cipal attraction of BART would be 
the 12 -minute service which could 
not realistically be achieved with 
either Bus Alternative. For com- 
muters, direct BART connection 
from Antioch and Pittsburg to other 
stations on the BART system would 
give a distinct advantage over the 
Bus Alternatives. On the average, 
an express bus trip from downtown 
Antioch to the Concord BART 
Station would take between 25-35 
minutes longer than the same trip 
on BART . 

For persons living south of SR-4 
and working in the industrial belt 
to the north, the Bus Alternatives 
could have a distinct advantage, 
although it is assumed that with 
BART, adequate local bus service 
could also be provided to serve 
these locations . 

Community Impacts : Relocation 
impacts with la would be minimal. 
However, at least 200 housing 
units and five businesses and sev- 
eral community facilities would 
have to be acquired for SR-4 
expansion in Bus Alternative (lb); 
nearly four times as many houses 
and three times as many businesses 
than BART. 

Direct noise level comparisons 
between BART and the Bus Alter- 
natives would be insignificant 
except where SR-4 widening oc- 
curred. BART would place an 
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additional noise source within the 
corridor exposing more land uses 
to high noise levels . 

Additional freeway lanes as 
proposed in Bus Alternative lb will 
have the effect of visually reinforc- 
ing the existing separation of com- 
munities north and south of SR -4. 

With BART, visual impacts and 
community separation would be 
greatest along Port Chicago High- 
way and through Pittsburg. 

Natural Resource Impacts : The 
direct impacts of Bus Alternative 
la (minimal improvements to SR-4) 
will be insignificant. With Alter- 
native lb, expansion of SR-4 to 
accommodate exclusive bus and 
additional vehicle lanes will create 
155, 480 lineal feet of new, and 
reinforce 2, 912 lineal feet of 
existing impacts to critical wild- 
life habitats and plant communities, 
slope, seismic, fire and flood 
hazards, agricultural, water, 
visual and recreation resources. 
BART line and yard would create 
(>5, 100 lineal feet of new and 91,400 
lineal feet of reinforcing impacts. 

Growth Inducing Impacts : Growth 
inducing impacts with Bus Alterna- 
tive la would be minimal because 
growth would take place in areas 
already committed to development. 
SR-4 expansion with Bus Alterna- 
tive lb would greatly improve mo- 
bility in and out of the corridor. 

An expanded SR-4 is consistent 
with and would facilitate the trend 
growth. It is the growth pattern - 
not the transportation system - 
which will have the most significant 
environmental consequences . 

Growth spreading into rural 
areas could cause considerable and 
irreparable damage to the natural 
environment, affecting about 4, 650 
acres of valuable biological re- 
sources and about the same number 
of acres of hazard areas subject to 
slope failure . 

Providing zoning, subdivision 


controls, limitations on urban 
services expansion, and other 
government actions that are as- 
sumed to take place with the exten- 
sion of BART are strictly adhered 
to, there would be few adverse im- 
pacts on the natural environment 
since new growth would be directed 
away front rural lands and back 
into existing urban areas. 

Air Quality and Knergy Require- 
ments: Kn ergy requirements and 
air quality are primarily a function 
of the nature and location of the 
growth. With limited growth, in- 
creases in energy consumption and 
corridor air pollutants would be 
moderate. With trend growth more 
people will be using their cars to 
access dispersed job locations out- 
side the corridor and for short 
trips such as shopping, and com- 
munity services. The latter would 
result in higher energy consumption 
and pollutant levels. 

With BART more people could 
live closer to transit and employ- 
ment locations within the corridor 
and thus within the region. Also 
clustered development patterns 
would make walking, bicycling and 
local transit more attractive lor 
short trips and station access. I he 
net effect would be to reduce over- 
all energy consumption and air 
pollutant levels below anticipated 
"trend" growth levels. 

If growth does not occur in the 
Pittsburg- Antioch corridor it is 
assumed that it would be absorbed 
into other parts of the Bay Region. 
In this event, changes in air quality 
levels and energy consumption in- 
creases would vary bv the location 
and type of growth. If growth is 
allowed to occur in areas poorly 
served by transit or in a manner 
which would preclude adequate 
transit service, regional air qual- 
ity will be worse and energy con- 
sumption higher than with a BAR l 
extension to Pittsburg- Antioch . 


WHAT ARK I’ll K MIX I ST KPS? 

The next phase of the project 
will answer the questions "Should 
BAR I' be extended ’”, and it it is 
"When and How will the extension 
he constructed. 4 hese tasks will 
require continued participation by 
city officials, community groups, 
and residents of the corridor to he 
successful . Also, BART and 
MTC's responsibilities will inten- 
sify as lead agencies in the imple- 
mentation process. A Piltslntrg- 
Antioch BART extension raises 
many issues concerning the rale 
and character of growth which 
could lake place in the corridor. 
During the review period, which 
follows distribution of the K'inal 
Draft Report, corridor committees 
will be able to decide what kind of 
growth lulu re they want and whether 
BART will be part of that future. 

Assuming citizen and govern- 
mental endorsement ol tile extension, 
the next steps will include: 

Project Approval : hollowing local 
agency, community and Urban Mass 
Transportation Administration 
(UMTA) review, and assuming 
acceptance of the findings, a Final 
Report will be published. Recom- 
mendations of PAX anti the other 
transportation studies in the nine- 
county Bay Area will he considered 
by MTC lor incorporation into the 
Regional Transportation Plan. 

Pre -Const ruction Strategies : Land 
Use Planning: While the Iranspor- 
lalion service characteristics an* 
largely a mailer ol how the exten- 
sion is designed and located, I he 
growth -shaping potential ol BAR 1 
depends substantially on coordi- 
nated government actions with BAR I 
Some actions which local munici- 
palities may lake to insure the pre- 
servation ol transit and urban 
development goals that the exten- 
sion is designed to meet include: 

I. Preserve BART right-of-way; 


l. I*' nc on rage desirable public and 
private development around 
slat ions ; 

Make /.oning and other land -use 
decisions to encourage clus- 
tered growth patterns; 

4. Develop programs and solicit 
funds which will help minimize 
adverse local impacts and en- 
hance the economic benefit of 
a BART extension. 

Project Monitoring and Community 
Involvem ent : Kvery effort should 
be made by the cities to include 
area residents in planning and 
land-use decisions that will affect 
city and regional growth. The 
Citizens Advisory Committee is 
encouraged to develop a strong 
civic involvement in these matters 
to ensure that their input and the 
interests of this project are con- 
side red . 

Project bunding : Priorities for 
funding is the responsibility of 
MTC. Once funding priorities are 
set, the project material required 
for formal grant application, such 
as environmental reports, should 
be prepared. 

Pinal Design and Construction : 
hither prior to or during an early 
phase of the final design stage, 
certain decisions will have to be 
made to resolve issues addressed 
in this study. These include: 

|. A Port Chicago routing in the 
event that the U.S. Naval 
Weapons Station properties 
are abandoned; 

2. Level of coordination and miti- 
gation with development inter- 
ests around West Pittsburg 
BART Station; 

. The desirability and feasibility 
of a subway alignment through 
Pittsburg; 

•1 . Alternative alignments ami 
station locations in Antioch. 
After completion ol these anal- 
yses and approval of a formal grant 


application by the region and Fed- 
eral Government, the project can 
be engineered and constructed. 
Project Advocacy and the Regional 
Plan: Implementation of a desirable 
extension will depend in part on con 
tinued public support. A strong 
advocacy position on the part of 
local officials, local interest and 
citizen groups is required to assure 
that PAX will be considered as a 
high priority improvement among 
the region's transportation needs. 





Section 1: 

~ Introduction 

- Project Background 
Organization and 
Community 
participation 


I'lu- Pittsburg- Antioch HART 
Extension Project (PAX) studied 
i | h* feasibility and impacts of an 
extension of the existing Ray Area 
Rapid Transit system from 
Concord into the Pittsburg- Antioch 
area . 

The project examined various 
alternative BAR F extensions within 
the broader context of various 
growth futures for central and 


eastern Contra Costa County. This 
report examines the process throng 
which a linal BART alignment was 
selected, anil compares the 
selected route with the alternative 
ol not extending BART beyond 
Concord. The basic philosophy of 
the project study was that a BAR 1 
extension would not only provide 
the corridor with a high level of 
regional transportation service, 



Figure 1-1 BART Transportation Plan 
I First Stage - 75 mile system 
□ Extensions Under Study 

1 Pittsburg- Antioch Extension 
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but would also greatly inlluence 
Inf ii re growth patterns . 

This is especially valid consider- 
ing the PAX study has tried to reach 
conclusions about extending BARI 
at a time when the future of this 
part of Contra Costa County can 
still turn in various directions. 

For this reason both the BAR I 
extension anil No -BART alternative 
were evaluated within the broader 
context of potential area growth 
patterns . 

The project study boundaries 
consist of the commuter residen- 
tial areas of southern Martinez on 
the west, Oakley and Brentwood on 
the east, Concord on the south, 
and the Sacramento and San Joaquin 
Rivers on the north (see Figure 
1-1). Pittsburg and Antioch were 
the first towns established in the 
corridor and had their beginnings 
in the mid -1 800’ s as mining and 
fishing communities . Though the 
general area remained agricultural, 
industry did begin to locate around 
the turn of the century along the 
rail lines constructed near the 
river shores. In conjunction with 
this economic diversity, more 
people, mainly factory workers, 
began to reside in the area. How- 
ever, it was not until 1940 that the 
population increased significantly 
due to the boom related to -the 
Second World War . 

Along with this growth in popula- 
tion came the development of an 
improved road network. The 
corridor area is bisected east -west 
by Slate Route 4, which will soon 
be up to freeway standards from 
Antioch to Interstate 80 along San 
Francisco Bay. The westerly portion 
of the area is well served by the 
recently completed north -south 
Interstate (>80 route and a short 
piece of Stale Route 24 in Concord. 

Through the 1960's and the early 
1970's the population grew drama- 
tically, not in the older, estab- 
lished areas, but on open land 
surrounding the corridor 


i om m unities . 

If present growth trends were to 
continue, by 1990 suburban 
communities will have extended 
far into the hills surrounding 
Concord and south of Pittsburg and 
Antioch . 

Farming and grazing land will 
have disappeared in many parts of 
East County, the area around 
Oakley and Brentwood will be 
subdivided with individual houses 
scattered elsewhere. More 
middle income families will live 
in low density neighborhoods in 
east Concord, southern Martinez 
and the hills south of Pittsburg and 
Antioch. Many working members 
of families will commute to jobs 
elsewhere in the region, but will 
still rely on the automobile for 
local travel. To handle this 
increase in the use of the private 
auto, will require the widening of 
SR -4 from West Pittsburg to Antioch 
and the up-grading of various 
other major arterials . The older 
areas of Concord, West Pittsburg, 
Pittsburg and Antioch will continue 
to decline, although industries 
along the waterfront will continue 
to provide some jobs to local 
residents. However, there are 
significant indications that there 
is growing concern about present 
growth trends . People who prefer 
today's low density suburban 
style of life are beginning to resist 
tax increases to pay for roads, 
sewers, schools and other urban 
services provided by governments 
in response to inefficient spread 
growth. Corridor residents and 
governments are increasingly 
concerned about preserving rural 
lands and maintaining environmental 
quality. State and federal laws 
regulating land use, air and water 
quality, and requiring environmental 
impact statements are becoming 
more strict . It is getting more 
difficult and more expensive to use 
the automobile . 

In the long run, the nation's 
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economy and capability to me reuse 
available energy will necessitate 
..alter, is of growth and means ol 
transportation that conserve energy 
resources. Locally, it will become 
increasingly difficult to afford the 
price of maintaining a suburban 
lifestyle . 

If these and other changes in 
attitude continue, the direction ol 
rowtli in central and Last County 
during the l'ibO’s may be toward 
redeveloping older areas ol 
Concord, Pittsburg and Antioch so 
that people live in more concen- 
trated communities which are more 
efficient to serve, absorb fewer 
hills and agricultural lands and 
rely more on walking, bicycling 
and public transportation for 
travel . 

Regardless of what happens in the 
future, without public transporta- 
tion improvements ol some kind, 
the area will likely experience a 
variety of transportation and 
environmental problems. Overall 
travel demand could nearly double 
by 1990. The choice will be 
between decreased mobility or 
experiencing the variety ol 
problems that are associated with 
continuing almost total reliance 
on the automobile . 


PROJECT BACKGROUND 


Commission (MTC), formed by 
the California Legislature in 1970 
to plan, coordinate and guide 
transportation development Ml the 
Hay Area. The preparation, 
adoption, and maintenance ol a 
"Regional Transportation Plan as 
a continuous process is one of 
MTC’s main purposes. In 
developing and maintaining ils 
regional plan, MTC coordinates 
transportation planning efforts of 
local, state, and federal agencies, 
and distributes California Trans- 
portation Development Act funds in 
the Bay Area . 

MTC, BART, and the Cities of 
Pittsburg and Antioch entered into 
a joint -powers agreement in the 
fall of 1972 lo study the implications 
of extending BART into a corridor 
from the present Concord BAR I 
station to Pittsburg and Antioch. 
Results of this study along with 
some thirty other transportation 
studies either planted ir ill 
progress in the nine -county Bay 
Area, will form the basis of the 
Regional Transportation Plan. 

The project was funded in part 
by a technical study grant from 
the U.S. Department of Transpor- 
tation, Urban Mass Transportation 
Administration, locally adminis- 
tered by M I C . d he gra it was 
matched by lands anil in kind 
services from BAR 1 anil the 
Cities of Pittsburg and Antioch. 


BART’s early planning included 
rapid transit service to Pittsburg 
and Antioch as part of the overall 
system proposed for the Bay Area. 

As BART’s 75-mile system nears 
full operation, attention is increased 
toward future extensions of BART 
to Pittsburg- Antioch and other 
areas of the BART District. An 
area map, Figure 1 - 1 , shows the 
locations of the various BART 
extensions which are being studied. 
Coordination ol BARI' extensions, 
and other forms of regional trans- 
portation is the responsibility ot 
the Metropolitan Transportation 


.vas selected lo pel lorn, Ihe study. 

To provide continuous local 
cni/eii and technical involvement 
to the protect, Citizen anil 
Teclinic.il Advisory Commiltces 
were established. A chart ol how 
tile protect organization lunctioned 
is shown in Figure 1-2. 

Ihe study itself commenced m 
August, 1972 anil was divided into 
three main work phases . Ihe 
major activities which were 
completed during each ul these 
phases are illustrated in Figure 
I - !, the project work program . 

During Phase 1, five separate 
reports were published correspond- 
ing io various tasks: 

Issues Report: (December 19, 1972) 
posing the problems and questions 
to be addressed in Ihe study. 

H v ablation C rile na Report : 

(Ma rch lb, 1971) dose rilling 
methods and criteria for evaluating 
BART extension alternatives. 


lilent it ica lion of Routes an ti Sial ions 
R eport K Exit ns ion -G rowtli Alie r- 
nalives Memorandum : (March b 
and May 2, 197.1) idenlilying seven 
alternative BART extensions and 
their associated corridor growth 
patte rns . 

Evaluation ol Extension -G rowtli 
Alternatives Memorandum : 

(July 9, 1973) evaluating these 
alternatives and providing tile 
information leading lo the Board ot 
Control's decision on September 
19, 197.1, to adopt two extension 
alternatives (or further planning. 

After the recommended extension 
was selected by the Board of 
Control in June, 1974, Phase II 
began, encompassing a detailed 
conceptual design and impact 
analysis of the selected extension 
and a comparison of the ramifica- 
tions of it with the option of not 
exlending BART beyond Concord. 


PROJECT ORGANIZATION 

To oversee the project, a Board 
of Control was appointed, con- 
sisting ol lour members I rum the 
Bay Area Rapid Transit District, 
three members I rum tile Metro- 
politan Transportation Commission 
and one member each 1 rom ihe 
Cilies of Pittsburg and Antioch, 
Parsons Brine kerhof I- Tudor -Bechtel, 
a joint venture of consultants, in 
association with Wilbur Smith anil 
Associates, and Ingtii i re/Pal rt , Inc. 


The information developed during 
Phase II is summarized in this 
Draft Final Report, the preparation 
and publication of which is the 
lirst step in the final phase. 


COMMUNITY PARTICIPATION 

A dvisory Committees 

In an attempt to maintain local 
input and direction during the 
course of the project, a procedure 
for retaining regular citizen and 
governmental review was estab- 
lished through the creation of 
Citizen and Technical Advisory 
Com mittees . 

A Citizens Advisory Committee 
representing the Cities of Concord, 
Clayton, Martinez, Pittsburg, 
Antioch, and Brentwood and Contra 
Costa County was elected with a 
maximum of six members from 
each jurisdiction . Generally, open 
meetings were called by the City 
Council and Manager in each 
municipality and all persons 
interested in the project were 
invited to attend and serve on the 
Citizens Committee. At the 
meetings, citizens interested in 
being on the Committee submitted 
their names and the election of 
regular members and alternates 
was voted on by all present. 

A Technical Advisory Committee 
of appointed members was also 
established re pie senting the cities, 
the County, MTC, the California 
Department of Transportation, the 
various railroads involved, Solano 
County, the East Bay Regional Park 
District, and the U.S. Naval 
Weapons Station. Members of the 
committee were appointed by each 
agency from their respective 

I Botlt committees worked closely 
with the Project Director and the 
consultant staff. They reviewed 
methods and findings at the 
beginning and end of each task, 
carefully reviewed all planning 
matters, and finally assisted in 
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selecting the recommended BART 
extension . Although the BART 
extension Board of Control made 
the major decisions, opinions and 
guidance from the advisory 
committees provided additional 
input for the Board in making 
those decisions . 

City Staff, Public Agency and 
Special Group Contacts 

Throughout the project, coor- 
dination was maintained with both 
the planning and engineering staffs 
from those cities falling within the 
corridor study area . In addition, 
meetings were held in both the 
preliminary and more detailed 
stages of route and station develop- 


ment with personnel from public 
agencies directly involved with the 
project, such as District 4 of the 
State of California Department of 
Transportation and the U.S. Naval 
Weapons Station. Coordination was 
also established with owners of ma jor 
property holdings through which 
the BAR F line was being considered 
for extension; Sacramento Northern 
Railroad, Atchison, Topeka and 
Santa Fe Railroad, Southern Pacific 
Transportation Company, Shell Oil 
Company anil PCJ&li. In addition, 
discussions were held with groups 
having a general interest in the 
corridor area, for example, the 
Contra Costa Joint Chambers of 
Com me rce . 


Press (’overage 

A summary of the project effort 
was published in the form of an 
eight -page newspaper in April, 

1 074 to inform the public of how 
BART could become a part of the 
area's future. Over .10, 000 copies 
of the paper, entitled "Pittsburg- 
Antioch BART Extension Project 
Summary Report", were printed. 
They were distributed to the 
general public by inserting them in 
two of the local newspapers, the 
Antioch Ledger and the Pittsburg 
Post Dispatch. To improve the 
circulation in the Concord/Ma rtinez 
area, additional copies were hand 
delivered to local shopping centers, 
supermarkets, and colleges. I his 


report, supplemented by notices 
sent to all the local newspapers, 
provided area residents with a 
summary of the study to date and 
informed them ol alb public 
meetings at which time they 
could obtain additional information 
and put forth their comments. 
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In I Ik* liu;il selec I inn of 
recommended alignment anil station 
site locations lor the BART 
extension, the most valuable tool 
was tlu- evaluation criteria 
developed in early 1973. These 
criteria encompassed items to be 
considered in analyzing the 
relative merits of a set of 
alternative extensions, and, 
ultimately, in comparing the 
selected line with the situation 
which would occur in the corridor 
without a rapid rail transit 
extension . 

The results of the study of 
applicable criteria were published 
in the "I- valuation Criteria Report" 
which discussed the information 
needed for the evaluation of the 
alternatives and the way in which 
values or standards would be 
developed and used in weighing the 
information. This section contains 
a summary ol that report be- 
ginning with a brief description 
of some of the characteristics and 
potentialities of rapid transit which 
should be understood in order to 
apply the c riteria . 


DEVELOPMENT Ol CRITERIA 

The term "criteria" implies 
standards or objectives against 
which the performance and effects 
of alternative BART alignments can 
be assessed. Since the Pittsburg- 
Antioch corridor is an area which 
has experienced steady but scattered 
growth since the Second World War, 
certain general standards do exist 
which were used in the evaluation 
process . 

The "Issues Report, December, 
1972 indicated potential conflicts 
between the objectives of various 
interests in the corridor. For 
example, the objective of some 
local plans and groups is service 
to the downtown areas of older 
communities while for others it 
is service to developing suburban 


areas. 'I he purpose of the 
planning, and evaluation processes 
ol this study was intended to 
identify the "irade-ofls" between 
conflicting objectives associated 
with BAR I extension alternatives, 
and to enable refinement of Lite 
alternatives during evaluation. 
'Ibis process required information 
describing alternatives, trial, 
design work and discussion of the 
goals and values of interest 
groups which might be affected by 
the extension . 

I wo steps were necessary to 
produce evaluation criteria winch 
were uniquely suited to the 
Pi its burg -Antioch corridor. First 
the "measurement" part of each 
criterion was defined. This 
measurement part established 
what information was necessary 
to make an evaluation. It was in 
the form of a check list of 
factors or "descriptors" by which 
the effects of each alternative 
could be described. For example, 
the descriptor part of evaluating 
BART noise impact was a 
measurement of noise levels at 
different distances from the 
transit line. Secondly, it was 
necessary to determine whether 
the measurement indicated either 
a positive or negative impact. 

Ibis involved assigning a value 
to the descriptor. Pile value 
component was established from 
the judgement of the study 
participants, based upon such 
standards as presently exist, the 
objectives and concerns of all the 
interest groups involved, and upon 
the information and design concepts 
developed for the alternative line 
segments and stations during the 
planning process. 


RAPID TRANSIT CHARACTERISTICS 

Be ore the criteria "descriptors" 
and development of relative values 
are discussed further, it is 


important to establish an under- 
standing of a rapid transit system's 
major characteristics and 
capabilities. I he. sc* operational 
characteristics and the resulting 
geometric design limitations along 
with the service capabilities of a 
rail system explain many of the 
direct and indirect impacts of the 
alternatives to be evaluated. 

A rapid transit system has 
relatively inflexible operational 
design criteria which tend to 
influence the location of lines and 
stations. I he impacts on natural 
and community environments will 
vary significantly between 
alternatives because of the actual 
physical location of the line and 
stations . 

Alignment Design : There arc- 
three general types of li io a id 
station configurations .or the BART 
system: aerial, at -grade and 
subway. A line can cha tge from 
one type ol construction to another 
only in a gradual manner unless 
there are lavorable abrupt 
changes in topo rapliy . This means 
a transition . rom an aerial to a 
subway alignment over flat terrain 
may require a substantial distance - 
often as much as a hah a mile, at 
a maximum sustained grade of 
three percent. BAR I trains 
traveling at a maximum speed of 80 
miles per hour between stations 
require a distance of about one 
mile to make a 9() degree turn. A 
minimum curve radius, under ideal 
vertical conditions, of 3,000 to 
4,000 feel accom modules a speed 
of SO miles per hour between 
stations. Within 1,000 leet of a 
station, curve radii can be reduced, 
however, since speeds of 55 miles 
per hour are required in those 
sections. In addition, all stations 
must be on tangent horizontal and 
vertical alignment throughout 
their 700 feet length anil 
usually for 150 to 200 feet beyond 
each end . The maximum allowed 



grade through a station is onl 
I .0 percent. In the case of 1 
vertical curvature along the i 
lines between stations, desigj 
are greatly affected by the tri 
speed and the tightness of thd 
horizontal curve if it exists & 
that point . 


heneral Station Influence : Ra 
rail transit aftecls the direct! 
and level o. population growth 
increasing mobility and provii 
high speed, comiortable trana 
lation. Development or redev 
rnent tends to be stimulated in 
immediate vicinity oi stations 
New development lends to be 
stimulated within convenient 
travel distance of stations. T 
implications ol this character! 
including the environmental 
considerations raised by static 
stimulated growth, are of vita$ 
significance to individual 
communities and to the Bay Art 
as a whole. 

Some impacts will be felt 
throughout the corridor, regar) 
of specific route and station 
locations. Other impacts can f 
depending upon where the route) 
and stations are located, how t^ 
are designed and local land use. 
decisions. Stations can be grou 
into two basic functional types: • 

1) Stations serving activity cenj 
emphasizing pedestrian access.’ 
This type requires high people . 
densities in the station vicinity i 
can have intensive development/ 
redevelopment impacts . 

2) Stations serving large residq 
areas emphasizing local auto moll 


or bus access and ample parking 
This type tends to stimulate verj 
extensive and spread growth. O: 
course, they can also stimulate ; 
high -density multi-family develq 
mem adjacent to the station but | 
their accessibility to the general 
area is more important. 

Activity center stations, becaq 
ol the nearness of jobs, shoppin 








nli sitvU'i'S, would um our.i, . 

; r ,vol on HART i«> "»■ ooi i hIoi 
elsewhere >n I lie re , , ion . 
Auumiolitlo access stnlions 
primarily serve com millers living 
in the corridor . Teecler svslems 
con greatly increase the flexibility 
of stations to serve both activity 
centers and large residential areas. 


criteria DESCRIPTORS 

The planning and environmental 
information and design concepts 
which were compiled for the 
corridor as a whole and lor each 
alternative line segment and 
station location corresponded to 
live major categories o', criteria 
descriptors and values. These 
categories were: 

1) Community Impacts 

2) Development /Re development 
Potential 

3) Environmental Impacts 

4) Patronage 

5) Right-of-Way, Construction 
and Transit Operations 

The criteria within each category 
and the way in which they were 
used in the actual evaluation 
process are listed and briefly 
described as follows. 


COMMUNITY IMPACTS 

Relocation Requirements : Acqui- 
sition of right-of-way for a BARI 
extension would result in the 
direct displacement of housing, 
businesses and other activities at 
actual line locations. An extension 
would also contribute indirectly 
to displacement ol existing activi- 
ties by stimulating redevelopment 
in other areas of the corridor . 

Housing and businesses 
directly displaced by the extension 
would be relocated according to 
the U.S. Department of Transpor- 
tation regulations under the 
"Uniform Relocation Assistance 


and Real Properly Acquisition 
Policies Act of 1**711”, as amended. 
The Act requires relocation ol 
persons displaced Irom their 
homes, businesses, or farms by 
federal and federally assisted 
programs into an equal or better 
situation. California Stale Law 
has similar requirements for 
relocation resulting from public- 
land acquisition in the Stale. 
However, the indirect displace- 
ment which may result from 
changes in land values or private 
redevelopment encouraged by the 
extension are not subject to 
federal or state relocation 
requirements . 

To evaluate the direct displace- 
ment impacts of extension 
alternatives, it was necessary to 
establish fairly specific route and 
station alignments. Where the 
alignments would displace existing 
houses or businesses, these were 
indicated in the evaluation. 

Displacement of housing and 
businesses due to the indirect 
impacts of an extension could not 
be measured specifically. 

However, the indirect displace- 
ment which may result from 
changes in land values or private 
redevelopment encouraged by the 
extension are not subject to 
federal or state relocation 
requirements . 

/ Noise 1m pact y BART trains 

into the surrounding 
area. Though they are quiet by 
comparison with other transit 
systems, at certain places along 
the route noise may become an 
issue. Trail ic noise is also 
generated in the vicinity ol BAR I 
stations. Noise levels depend on 
the alignment, type ol support 
structure, train speed and the 
number of cars. The amount ol 
noise decreases in relation to the 
distance Irom the track. At 
twenty-live leel there is an 
appreciable dillerence in the noise 


generated b\ a train on an aerial 
si nu In re and one in a deep cut . 
Perception ol noise and sensitivity 
in ii ,i re also lunclions ol noise 
I requeue v , type ol adjacent land 
use and a variety ol physical and 
na l u r.i I i ondi l ions . 

Ihe evaluation ol urban noise 
impacts involved determining the 
number ol existing houses, schools, 
hospitals and other noise sensitive 
areas within varying distances 
Irom the alternative extension 
alignments . Noise levels to which 
these activities would be subjected 
were estimated based on the 
findings of the BAR I noise studies^) 
and different assumptions 
regarding the use ol noise barriers. 

I or the purposes of this project, 
no field measurements were made 
of ambient noise levels in the areas 
through which the alternatives 
pass . 

Loss of Privacy : Where the BART 
extension alignment is at -grade or 
on aerial structure, riders would 
have a view of adjacent areas . 

There has been little study to 
determine whether people living 
or working near a rapid transit 
line are bothered by this loss of 
privacy. However, in light of this 
possibility, an evaluation was made 
of places along the alternative 
alignments which would be exposed 
to the view from the train. 

Com m unity Pis rupt ion : This 
category relates to the impact of 
the type ol construction or physical 
configuration on the communities 
<> I the corridor in terms ol appear- 
ance, urban lorm, and the creation 
ol ha r l ie rs . 

In its aerial alignment, BART 
is highly visible. However, the 
modern BAR I system is very 
different from traditional transit 
lines, being carried on an 
attractive ribbon -like structure, 
with fewer large supports. 

At -grade lines require ground 


fences to prevent access to 
trains and high voltage rail along 
the entire right-of-way. I or 
this reason, at -grade lines res- 
trict c ross -corridor movement, 
requiring underpasses or over- 
passes, and pre sent visual as well 
as physical barriers. In this 
category, tin- re are several 
variations, however, which create 
rather different conditions with 
respect to visual impacts anti 
physical barriers. The three 
major variations of the al-grade 
profile are. embankment, on- 
grade or existing ground, and cut. 
The last two types of construction 
are less immediately visible and 
offer the opportunity for lower 
profile stations than aerial 
st ructu res . 

Subway lines may be constructed 
by driving tunnels below the earth’s 
surface or by cut -and -cover boxes 
which are built in an excavated 
trench and then covered. Subway 
lines are practically invisible but 
generally bring substantial dis- 
ruption to the community during 
the construction period and 
usually require extensive reloca- 
tion of underground utilities along 
the alignment . 

A ccess : The extension stations 
would generate additional traffic 
on local arterial streets in the 
station vicinity, and would affect 
other traffic patterns within the 
corridor. To evaluate the 
extension impact on traffic, an 
analysis was made of existing anil 
planned street capacities in the 
vicinity of stations. Existing 
trallic volumes and constraints 
were mapped to determine whether 
surplus capacity could accommodate 
both BART destined anil general 
t raffic in the lutu re . 

The -spec i I ic analysis ol BART 
extension ir.iflic impact eventually 
required patronage projections lor 
each station to lie made available 
lur the two recommended alterna- 


tives by the Regional Transit 
I ravel Projections Project, Task 
III tests. This subject is discussed 
in Section b. 

0 

Urban Design : Eor the purpose of 
the current evaluation, the urban 
design aspects ol the alternative 
were described where they were 
lelt to produce community oppor- 
tunities, but were not treated as a 
separate criterion. Specific urban 
design plans were also developed 
lor station areas in the conceptual 
design phase . 


DEVELOPMENT/REDEVELOPMENT 

POTENTIAL 

Conformance with Plans and Goals: 
Many of the plans and goals of 
public agencies with planning 
jurisdiction in the corridor refer 
to the extension route, the 
appropriateness of its growth 
generating effects, and the de- 
sirability of the transportation 
service it provides. The project 
reviewed public plans and policies 
for the corridor. These provided 
the basis for the development 
strategies described in Section 4 
of the report. 

The market for redeveloped or 
revitalized downtown areas in 
connection with stations and the 
potential for new jobs, housing, 
business, recreation opportunities 
and social services reasonably to 
be expected as a result of the 
extension were examined. 

The likelihood of particular 
station locations and possible 
future station hookups on lines 
through presently undeveloped 
areas which would stimulate new 
residential development depended 
upon assumptions as to amount 
of parking and access, land 
use controls and decisions in- 
cluding plans, ordinances, 
availability of utilities, and 
environmental impact statement 
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„ IS The cost of new J 

^' ,,U ° m andncW taxes was also w 

“-' 1 ' V lally estimated and compared. n 

!C " , eneial plans and traits - 

l,0 “ ^ I -inning for the corridor a 

1,v " plans for Contra Costa 
f 1 " Marline/. Pittsburg, 

County » Brentwood are under- s 

^“'“Comprehensive revision P 

K °Tcon "-I is adding the new 
an Ots to its General Plan I 

C,um ired l.y California State law. , 

•n'e Metropolitan Transportation 
roll, mission is in the f.nal stages 
% formulatine a regional transpor- 
a.ion plan and other transportation , 
lacili.ics plans affecting the corridor 

are also under way . 

The purpose of evaluation aero, - 
a in g to this criterion was to assist 
, 1,0 various jurisdictions now 
planning for the corridor by 
Showing how the various plans and 
policies they are considering could 
, K . combined with HART into 
cohesive strategies to guide 
corridor growth. Although des- 
criptions were made indicating 
Where extension alternatives would 
|„. in conflict with known plans or 
coals, no attempts were made to 
describe instances where the plans 
and goals of various jurisdictions 
were not consistent with each other. 

|o,m Use ; Extension stations and 
line configurations were generally 
examined for their potential lor 
incorporating parks, day care 
centers, shops, parking lots, 
community facilities and other 
activities planned by local govern 
ments in the extension right-of-way 
or stations. However, no specific 
determination was made ol the 
feasibility of financing and imple- 
menting these potentials . In 
addition, opportunities for joint use 
of transportation corridors, such 
as freeways and railroad corridors, 
and of the extension line itsell were 
explored. Aerial HART lines allow 
use of the ground below for parking 


and linear parks, as has been done 
with a portion ol 1 lie existing system 
in Albany, while air rights above 
subway alignments can be used lor 
a variety of activities. 


S ocial Progr a.ns: A HART exten- 
sion and local bus feeder transit 
serving extension stations could 
provide transportation to educa- 
tional rec realional , and health 
programs. These social programs 
were inventoried and the potential 
for clustering future social 
services around extension stations 
was also evaluated by an analysis 
of local plans and improvement 
p tog rams . 

Indirect De velopment : According 
to its ability to stimulate or rein- 
force redirected growth, a HAR T 
extension would have a range ol 
indirect growth impacts. Section 
4 describes the projections ol 
growth which could result .1 rom 
HAR T extension alternatives in 
conjunction with other land use 
control and public investment 
decisions . The population, 
employment, land use and public 
works and services characteristics 
of the alternative projections 
provided the basis for assessment 
Of Other indirect impacts due to 
new HART stimulated growth. 
These indirect effects of transpor- 
tation lacilities are irequently 
more significant than direct 
impacts . 


ot conl'l ic I were measured in 
acres, although length was the 
measurement used lor faults and 
some fi re lia/.a ids . 

Ihe ten criteria, which were 
grouped according lo four calegorus; 
biological resources, hazards, 
agricultural and water resources, 
and visual and recreation resources, 
are generally described below. 


Environmental impact 

Each extension alternative and 
associated growth pattern was evalu 
ated according to ten environmental 
criteria by computer assisted map 
overlay comparisons. Ill the ease 
ol lines and yards a simple 
measurement of the length in 
conflict with the mapped environ- 
ment criteria was used. For 
stimulated growth patterns, areas 


Hmlugical Resources: The simly 
defined critical plant and wildlilc 

etini niunities in the corridoi . 

Marsh and riparian vegetation, 

woodland -grassland, chaparral 

and certain conifer tree stands 
were defined as critical plant 
communities, because they are 
unique, easily harmed, and impor- 
tant for wildlife, rejuvenating 
soils, erosion protection or slope- 
stability . 

Some plant communities, in- 
cluding marshland riparian and 
some woodland communities, 
provide essential protection and 
fond for a wide variety of terres- 
trial and aquatic wildlife. These 
communities were defined as 
critical wildlife habitats. Critical 
wildlife habitats are rare in the 
corridor, except for the large area 
including Mt. Diablo and the ad- 
joining foothills . The survival of 
many large animals and selected 
bird populations depends upon 
preserving such extensive, remote 
and undeveloped lands . 

HART extension alternatives and 
urban growili stimulated by HART 
could significantly harm or destroy 
both critical plant and wildlife 
communities. HART' structures 
and construction can permanently 
change surface wafer run-off and 
increase erosion and sedimentation 
of waterways . Urban development 
has similar impacts and signifi- 
cantly increases ihe volume, flow, 
and pollution of run-off by covering 
large areas with buildings, pave- 
ment, lawns, and other irrigated 
or impermeable surfaces. I huso 


changes and direct removal can 
have significant i in pacts on 
critical plant and wildlife commun- 
ities, especially of aquatic 
species. High frequency HART 
train noise and new urban noise, 
particularly traffic and industrial 
noise, also can cause severe 
impacts in wildlife habitats which 
are now relatively free of man- 
ill atie sound . 

Critical wildlife and plan com- 
munity ureas which would be 
affected by alternative HART 
extension stations, lines, yards 
and associated urban growth were 
measured for the evaluation of 
biological resource impacts. 


Hazards: Polenlial landslide areas, 
seismic hazards, likely flood 
areas, and fire-prone areas were 
defined and evaluated according to 
their hazard lo and from a HART 
extension and related urban or 
suburban growth. 

1) Landslides: Polenlial natural 
landslide areas included potential 
slide areas mapped by geologists; 
steep slopes with poor soil 
conditions, including high erosion, 
poorly consolidated and highly 
weathered bedrock and areas 
where landsliding has occurred. 

The balance of factors which 
keeps these potential slide areas 
stable is easily altered by new 
urban development or standard 
construction methods for BAR I . 

E or example, carthmoving lor 
houses and roads at the bottom ol 
a slope can remove the support 
for soil and rock higher up and 
cause gradual or abrupt land- 
sliding . 

2) "seismic Hazards: Active faults 
which could rupture and areas 
which are likely to shake the most 
in an earthquake were delined as 
the two types of seismic hazard. 
These areas were located using 
mapped surfieial deposits 


information and geological reports 
confirming or l enlatively classifying 
faults . 

3) f looding: blood prone areas 
were found to be mainly marsh and 
low-lying areas at the mouths of 
water-courses, based oil informa- 
tion about flood control facilities, 
historical flooding and soils 
conditions . Covering of naturally 
absorbent soils by buildings, 
pavement, lawns and other urban 
surfaces causes more water to run- 
off, causing more frequent and 
rapid flooding . This hazard is 
particularly real in the flat lands 
of East County, where standard 
storm drain systems could only 
carry more run-off faster to the 
flood prone areas at the Bay edge. 


4) Eire: Stands of chamlse- 
chaparral, woodland -chaparral, jfl 

peat in flat marshland and other fl 

easily ignited plant communities, i, 
along with dry sunny slopes and 
steep slopes in areas contribute ,4 
to serious fire hazard conditions 1 
on the higher foothills, Mt. Diablo y 
and in many other areas of the 
corridor. The HART lines and 
stations do not pose a fire hazard, | 
but HART -stimulated developments, | 
particularly low density homes, | 
increase the risk of fires starting | 
and are very difficult and costly | 
to protect. 

A„,-ii-n liural and Water R esources: 1 
1) Water Resources: All surface j| 
and subsurface waters within the g 
study area are assumed to be | 

valuable resources. Many water- g 

courses and some aquifers have | 
been damaged by past urban an * 
industrial use and agriculttira S 

practices, but all of these resource*! 
are not necessarily "lost and * 
many may be worthy of protect -y, 
from further damage. 

Surface waters include Sulsun | 
Hay, San Joaquin River, Bay eg J 
estuaries and channels, and up- | 


sar.nuiMiw.vuv-z* •>- » **' a 







. fresh water perennial streams 
lan |** reservoirs . Wo.e rshe.i mis - 
nTtnagemenl can reduce the value 
":.|,ese water bodies as aqualtc 
tldlife habitats, as recreation 
und areas and, in the upland areas, 
aS potable water sources. The 
quality and quantity of aqu.fers 
' v he similarly damaged. As 
arl 0 f a Delta -wide hydrologic 
system , aquifer areas are a basic 
subsurface water supply to 
marshland and riparian vegetation 
communities along Suisun Hay, 
th c San Joaquin River and in low 
lying valleys. Additionally, 
aquifers are still- the source of 
potable well water in the hast 
County . 

Tlu-* possible intoi 


, , -rttniimi nf 


broad areas of subsurface 
drainage by BART at -grade and 
cut -and -cover lines would have 

the effect of impounding or re- 
directing and concentrating the 
water movement to lower areas. 
Surface run-off may similarly 
he concentrated and redirected 
by the yard and the at-grade line, 
specifically, via gutters normally 
edging the line to drains on the 
downhill side. 

Urban growth in present open 
spaces can have a more serious 
impact on ground water quality 
and quantity. Urban growth 
normally takes place in flat valley 


areas before moving on to the 
hills and ridges which are more 
expensive to build on. The 
valleys with deep alluvial soils 
are virtually the only recharge 
areas for the aquifers in the 
primarily sandstone coastal range 
including the hills surrounding 
Mt. Diablo. The effects of urban 
cover over the normally absorbent 
alluvial soils have been discussed 
earlier. This layer prevents 
precipitation and surface run-off 
from surrounding hills from 
reaching the porous subsurface 
levels. It is instead carried away 
to lower areas in storm sewers. 


frequently with urban 


polluln'nls 


and excessive sediments. 

Associated with the recharge 
areas are two important functions 
which lu-lp maintain water quality 
anti with which urbanization would 
interfere. I ; irst, the extensive, 
often sandy, recharge areas liltei 
and help purify the water before 
reaching the aquifer zone. 

Secondly » in low lying areas next 
to Suisun Bay and the saline 
channels anil hays of the San Joaquin 
River, the recharge areas 
normally maintain hydrostatic 
pressure, or "head , preventing 
salt water intrusion anil deteriora- 
tion of the aquifers. Such intrusion 
has already occurred in some areas 
due to excessive pumping and 
would he further encouraged by the 
covering over of the recharge zones. 


2) Agricultural Resources: Soil 
and climatic conditions are very 
favorable to extensive agricultural 
use in many areas of the bast and 
Central County. These areas, 
except those which are urban, 
have been assumed for this 
evaluation to represent a valuable 
resource. Two types of agriculture 
were defined: row crops, orchards 
and vineyards; and beef cattle and 
dairy ranches (grazing). 

The extension lines in themselves 
do not represent extensive con- 
flict with agricultural resources 
since they frequently are located 
in or adjacent to active railroad 
lines. Yards or stations may 
require excavation and removal of 
prime or other productive soils. 

• The far greater impacts occur 
as a result of BAR I caused land 
use changes. A change «>l owner- 
ship to residential anil commercial 
use essentially obviates any 
agricultural use. The eonst ruction 
of standard mails and residential 
or commercial Imi Idi ugs rrmovi s 
or paves nve r the soil . Areas 
between buildings ai> traversed 
In undi it round utilities ( sewer, 


water, gas and electrical), and 
transformed into gardens, also 
eliminating Inline possible 
agricultural use. Such irievri- 
sihh impacts a re not limited to 
the flat valleys of prime and other 
valuable soils but may extend as 
well into v aluahle and usable 
g razim* lands in the lulls. 

Visual and Ret real ion R eso urces: 

I) Visual Resources: I here an* 
extensive areas ol open land 
within the PAX study bounds. 

Many of these areas provide 
important views anil are signifi- 
cant environmental assets to most 
people now living, working, and 
recreating in the north, central 
and hast County areas . 

Three types of visually impor- 
tant open space lands have boon 
defined. Visual corridors have 
been delineated for Marsh t reek 
Road, Deer Valley Road, Marklcy 
Canyon Road, Kirke r Crock Road, 
Nortonville Road, anil Waterfront 
Road. (2) With the exception of 
Marsh Creek Road, all have been 
listed in the County's proposed 
scenic route system as rural 
scenic recreation routes". 
Secondly, slopes and ridges 
prominent from within existing 
communities were defined by 
random viewing from flat unob- 
structed areas nearby. In the 
third group ate views Irom a 
prominent publicly accessible 
ridgelop in the recently acquired 
hast Bay Regional Parks District 
Coal Mines Park. 

BAR I structures in these 
designated visual resource areas 
i hi rude into tin vjew . Where no 
I reeway or rail I ini* already 
exists, the assumption has been 
made that the value of these lands 
is prima rilv dependent upon their 
quality in an iindevolopcd stall . 
New urban and suburban grnwih 
sim ila r I \ ml miles into llie view »»| 
p rom imui open lands . 


in the abscond* of adequate 
shielding, can produce noise 
which is detectable for a distance 
of two miles. In addition, new 
sources of noise associated with 
urban growth can produce similar 
adverse intrusions into the open 
space lands . 


2 ) Ret* realiou Kducaiinu Resources: 

I xisiing and proposed recreation 
areas such as those proposed in 
llu* blast Bay Regional Parks Dis- 
trict Plan, lands designated as 
open space on public agency plans, 
and lands representing various 
open space interest group values 
have been defined as recreation - 
education resources, h, xi sting 
stale, regional, and local parks 
are included, as are proposals by 
tlu* various agencies at different 
governmental levels. Open space 
plans have been prepared by ABAC 
and Contra Costa County and plans 
have been prepared or are in 
preparation by the cities in the 
corridor . Interest groups ex- 
pressing their values range from 
those with statewide concern, such 
as tlu* California Native Plant 
Society, to those with specific local 
concerns, such as Diablo Wheelman 
Bicycle Club . 

The lands defined as being 
important for recreation and 
education purposes attain this 
value either as a result of their 
present undeveloped state, or some 
unique environmental feature. I he 
physically disruptive impacts of 
tlu* extension lines, either at-grade 
or aerial stations or yards and of 
new urban development would be 
in almost every instance in direct 
conflict with defined values. Of 
the four types of open space lands 
defined, physical disruption should 
Ik* viewed as a more serious impact 
within existing or proposed parks 
or open lands as these sites are ob- 
viously designations of specific 
ri*i' n ation inti* rests . 

Since many “I tlu* recreation- 
education values expressed are 
S p, i ilieally concerned with using 
llu* open landscape in its present, 
essentially unurbaiii/cd state*, 
noise intrusions could be a signi- 
I ii .ml impact . I he BARI trains 
run ni hi: .H liif.li *l» > 1,11 

-incl ,sp.r i :i 1 1 \ "ii > Irv. llril Urns 


LEVEL Ol TRANSPORTATION 
SERVICE 

This category concerns the ability 
ol route and station locations and 
design to attract ridership and the 
ability ol the system to function as 
part ol a balanced local and 
regional transportation network. 

Travel Times : The evaluation of 
BART travel time required a study 
of how long it takes a BART 
passenger to get Irom stations 
serving different areas of the 
corridor to a common point on the 
existing BART system. Travel 
times were calculated on the basis 
of standard BARI operating char- 
acteristics, including BO mile per 
hour top speeds and standard 

a c c e 1 e r a t i o n / d e c e 1 e r a t i o n c u r v e s . 

Schedule: Frequencies of service, 
both during peak hour and off-peak 
periods, were estimated for the 
extension alternatives. Headways 
for the alternatives of extending 
BART from the Concord Station 
have an estimated schedule based 
on 1-1/2 minute frequencies during 
peak service in downtown San 
l ; ranc isco . 


Population Served: An evaluation 
of the population served by an 
extension alternative was used in 
lieu of a comparison ol patronage. 

Since the Regional Transit 1 ravel 
Pro jee lion Project tests were not 
completed at this slate of the 
p ro jeel . 

The evaluation estimated future 
population within convenient 
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Iki „., distance. - and 5 minutes 
,o«l driving distance of BA.U 
‘““ions. TO describe the papula - 
1„ served by the extension 
luernatives. travel time tsochrons 
“or walking and driving travel 
lim es were computed for the 
extension stations. These were 
superimposed on the future popu- 
lation projected for die appropriate 
rowth alternative to determine 
the population served. A 10- 
minute driving isochron was 
computed during these studies, but 
was not used because for every 
alternative, the area encompassed 
by a 10 -minute drive covered most 
of the corridor . 

Relationship to Other Transpona - 
TuHi: General analyses were made 
iJfThe relationship between exten- 
sion alternatives and other trans- 
portation facilities in the corridor, 
including: improvements to SR-4, 
the potential for local community 
transit service within the corridor, 
and alternative inter-regional 
transportation improvements in 
the San Francisco, Sacramento, 
Stockton corridor . 


RIGHT-OF-WAY, CONSTRUCTION 
AND TRANSIT OPERATIONS 

Const ruction Cost : The cost 
required to design and construct 
each BART extension alternative 
was estimated based on 
construction methods and 
procedures utilized on similar 
work in this and other areas, 
especially the recent local exper- 
ience in constructing BART. The 
costs were adjusted for localized 
construction problems such as 
grade separations, special 
crossings and other unusual 
features or site conditions. 

Geometries : BART geometric 
criteria were used in laying out 
the alternative extension align- 


ments . 

Transit Operations : Transit to 
the Pittsburg -Ant iocli area will he 
an extension of the existing Daly 
City -Conco rd BART line. 1 he 
extension will have the limitations 
and capabilities of the existing 
BAR T system, as well as the 
requirements of the extension to 
Pittsburg- Antioch . Current BAR T 
operation plans provide for two- 
minute service into and out ot San 
Francisco during peak hours for 
the foreseeable future. However, 
the ultimate capacity of the system 
is one and one half minute inter- 
vals or headways between trains 
based on system automatic train 
control design criteria. Train 
headways on the Daly City-Concord 
line are dictated by the headway 
schedule through the Trans -Bay 
Tube. For example, with two- 
minute transit service in San 
Francisco, there could be six- 
minute transit service provided 
on the Daly City -Concord line. 


T rain , Vehicle and Yard 
Requirements : These requirements 
were evaluated using criteria and 
estimates provided by the BARTD 
staff . 







H section 3. 

- identification of 
i Alternative 

- Routes and Stations 


] 

I 

J 

i 

■] 

'] 


While the task of developing 
criteria to be used for evaluating 
alternative extensions was still m 
progress, work began on the 
selection of various line and station 
locations. These alternative 
combinations of line segments and 
stations were studied on a section 
by section basis, the different 
geographical sections of the 
corridor being delineated according 
to the nature of this particular 
study. Though the desirability of 
each of these alternatives could 
not be determined until the guide- 
lines of the Evaluation Criteria 
Report were available, it was 
possible for the Advisory 


Committees, the protect staff, 
and other study participants to 
select a variety of line and station 
combinations which would merit 
consult* ration . 

The initial identification of 
reasonable alternatives was 
presented in January, 1 ‘>73, and 
was based upon issues described 
in an Issues Report prepared 
during Task 1, review of previous 
transportation studios for the 
corridor, field visits, review of 
City and County plans, and study 
of topographic maps and aerial 
photographs. For the alignment 
alternatives, consideration was 
given to the physical characloris- 
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tics and capability <>f the transit 
system, and to possible community 
impacts. For stations, consider- 
ation was given to street and 
highway access and to the possible 
relationship of the station to 
commercial, industrial and 
residential areas. 

Additional station and line 
alternatives were then introduced 
(or evaluation by study participants 
during the Citizens’ and Technical 

Advisory Committees' review. A 
more refined Identification Report 
was then published in March, 
with the exception that the Concord 
Boulevard line alternative was 
eliminated because it did not 
relate to an identifiable station 
alternative . 

Station and line alternatives 
were described separately in the 
Identification Report, according 
to the areas of the corridor which 
they would serve and have impact 
upon. The general reasons for 
their consideration were also 
listed . 

For the purposes of this study, 
eight distinct areas within the 
corridor were separately con- 
sidered. They were delineated 
by existing communities, natural 
features (the hills and river and 
Delta) and non-urban portions . 

The station and route alternatives 
were catalogued according to 
these areas . 

Between the communities of 
Concord, West Pittsburg, Pittsburg, 
and Antioch, subject to confor- 
mance to the operational limita- 
tions and characteristics of rail 
transit systems, the BART line- 
can go almost anywhere without 
severe disruption to existing 
communities and transportation 

lines. These in between areas are 
called Transition Zones within 
Which the BART line can maneuver 
to connect lo stations in the areas 
ilc sc ribod above* . 

BART extension stations and 
lines in the corridor areas and 


transition Zones are shown in 
Figure 3-1. The descriptions of 
the stations and lines shown on 
the drawing and the specific 
reasons for their consideration 
have been included in this 
section. The basic qualifications 
which bad to be met for initial 
selection are listed next before 
going into specific details. 

STATION ALTERNATIVES 

Each station alternative is 
designated by a letter and is 
located in the vicinity of ihe circle 
indicated in Figure 3-1. Generally, 
the reasons for considering 
stations fell into five categories: 

. Conformity to local and 
regional plans - Stations 
which have been adopted by plan- 
ning jurisdictions . 

. Development /Redevelopment 

Potential - Stations which 
create the opportunity for 
accomplishing the development/ 
redevelopment objectives expressed 
or implied by local and regional 
plans, citizens and interest groups. 

• OAccess - Stations which have 
good potential automobile and bus 
access from surrounding commun- 
ities, and/or good pedestrian 
accessibility to activity centers, 
such as shopping areas, schools, 
hospitals and government offices. 

• Service - Stations which 
provide good service to activity 
centers and/or to existing or 
future residential development . 

• Continuity - The feasibility 
of the station location in terms of 
line considerations on either side. 

The negative impacts of tile 
stations and lines upon the urban 
and natural environments, such as 
degradation to neighborhoods, 
wildlife habitats, agricultural 
resources and recreation uses, 
and conflicts with potential hazard 
areas (fault zones, flood zones, 
unstable soils, etc.) were not 
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included in llie alu i nativcs idcnli- 
fieation process, since these 
would have consliuiled reasons to 
drop alternatives front consider- 
ation and not to propose them for 

evaluation . 

The following sections contain 
station descriptions ami reasons 
for consideration. They are 
sub-divided according to the 
various areas used for this part 
of the study . 

CLAYTON VALLEY AREA 

A Bailey Road/Clayton Road 
Station : The area is a small 
commercial sub-center with 
convenience shopping for rapidly 
developing single -family sub- 
divisions nearby. Clayton School 
is within walking distance ol the 
station. Reasons for consideration 
include: 

1) Automobile/bus access via 
Bailey Road and Clayton Road; 

2) Service to community with 
substantial commuter popula- 
tion ; 

3) Development potential in 
conjunction with commercial 
c e n te r ; 

4) Continuity with Bailey Road 
line segment . 

B1 Kirker Pass Road/Clayton Road 
Station : The area is a convenience 
shopping sub-center with adjacent 
vacant land in a single -family , 
middle -income community . 

Several schools are located in the 
vicinity. The Concord Performing 
Arts Center is being planned for 
a site east of Kirker Pass Road 
at Laurel Drive. Reasons for 
consideration include: 

1) Automobile/bus access via 
Kirker Pass Road and Clayton 
Road; 

2) Service to community with 
substantial commuter popula- 
tion anil possibly to the 
Performing Arts Center; 
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3) Development potential in 

con pine i ton with sub -come r, 
possible as alternative Last 
Concord major activity center 
il location shown on Concord 
General Plan docs not develop; 

4) Continuity with Kirker Pass 
line segment . 

B 2 C. I ay ton Station: Clayton is a 
community with a current popula- 
tion of approximately I, SOI). I lie 
area is undergoing some single - 
family home development. 1 he 
Clayton General Plan, although it 
indicates generally low density 
residential development, proposes 
a new town center and executive 
park. Reasons for consideration 
inc hide : 

1) Service to the proposed 
Clayton Town Center or Execu- 
tive Park; 

2) Service to a community with 
growing commuter population. 

C . Ygnacio Valley Road/Bailey 
Road Connection Station : This 
area is being developed in single - 
family subdivisions. The Concord 
General Plan locales a major 
activity center in the vicinity; the 
area is a site for a future State 
College. A planned extension of 
Bailey Road from Clayton Road to 
Ygnacio Valley Road would 
improve access to the area. 
Reasons for consideration include: 

1) Development potential in 
conjunction with activity center 
shown in Concord General Plan. 

2) Automobile/bus access via 
Ygnacio Valley Road and future 
Bailey Road extensions; 
pedestrian and bus access to 
activity center and Slate 
College sites; 

3) Service to developing residen- 
tial area and major planned 
activities ; 

4) Continuity with Ygnacio Valley 
Road line segment . 



NOR I 11 CONCORD AREA 

1 } • l>() 11 ( l ‘ u a g° Hi gli wny / Olive ra 

Koad/Holh-i o ok Pri. • Si a lio n: The 

area is a small convenience shop- 
ping center; Glenbrook school is 
Uk a led close by . The surrounding 
single-family community is stable 
and well-defined by Stale Highway 
4, Buchanan Eield and U.S Naval 
Weapons Station. The Navy is 
cons idering developing approx- 
imately 1,000 units of officers' 
housing in the vicinity. Reasons 
.lor consideration include: 

1) Aulomobile/bus access via 

Pori Chicago Highway and 
Stall* Highway 4 from Martinez; 

2) Service to North Concord and 
Martinez and future military 
housing; 

3) Continuity with Port Chicago 
Highway line segnu nt . 

E. Port Chicago Highway/Stale 
1 1 1 gh way *1 Slat ion : I he area is 
adjacent to the Concord Municipal 
Golf Course and the weapons 
storage ami headquarters areas ol 
the U.S. Naval Weapons Station. 

The Stale intends to improve State 
Highway 4 to six and ultimately 
eight lanes through the area. 
Reasons lor consiile ration include: 

1) Automobile /exp ress bus access 
via Stale Highway 4; 

2) Continuity with Port Chicago 
Highway line segment. 

i) Potential Industrial Park nearby. 

I • . Stale I l ighway 4 / U .S . Naval 
Weapons Station : The area is the 
head quarters complex of the U.S. 
Naval Weapons Station and is shown 
hi tin* Concord General Plan as the 
site ol a future activity center in- 
cluding housing and related dimmer 
cial and community facility use. 
Reasons for consideration include: 

|) Development potential in 
conjunction with the lulurc 
activity center and interim 
service to the headquarters 


2) Automobilc/bus access via 
Stale Highway 4; 

3) Continuity with Slate Highway 
4 line segment . 

t; . Port C hicago Station: Port 
Chicago was purchased by the 
U.S. Navy to insure safety ol 
weapons handling and is now 
essentially vacant except for Navy 
facilities, including deep water 
piers anil rail lines. Reasons lor 
con side ration i nclude : 
l) Development potential in con- 
junction with a new community, 
major activity center, port, or 
regional recreational facility at 
such time as the Navy ceases 
operations in the area. (2) 


WEST PITTSBURG AREA 

H. Willow Pass Road/Bailey Road 
Station: The area is an older low 
income community with deteriorated 
housing and a strip of small busi- 
nesses along Willow Pass Road. 
Reasons for consideration include: 

1) Potential for redevelopment of 
sub-standard housing and 
marginal business in the area; 
potential for developing new 
housing or commercial activity 
on the Shell Tract ; 

2) Access along Willow Pass Road 
and Bailey Road; potential feeder 
bus connections to the refinery, 

3) Service to the West Pittsburg 
community, the refinery and 
possible future industry; 

4) Continuity with Willow Pass Road 
or Bailey Road line segments. 

I. Auueduc t /Bai ley Road Station : 
The area is an older low income 
community with deteriorated 
housing. Reasons for consideration 
in c lu lie : 

I) Redevelopment potential in 

conjunction with the opportunity 
to replace sub-standard housing 
and marginal business in the 
area; potential lor developing 


new housing or commercial 
activity on the Shell 1 ract. 

2) Access along Willow Pass Road 
and Bailey Road, potential 
feeder bus connections to the 
refine ry ; 

3) Service to the West Pittsburg 
community, the refinery and 
possible future industry; 

4) Continuity with Aqueduct or 
Bailey Road line segments . 

|. Bailey Road/State Highway 4 
Station: The area is an older low 
income community with deterior- 
ated housing. The hills southeast 
of State Highway 4 are undevelope 
Blair School is located in the 
vicinity. Reasons for considers* 
lion include: 

1) Automobile and express bus 
access via State Highway 4; 

2) Partial service to West Pitts - 
bu rg ; 

3) Continuity with State Highway 

4 or Bailey Road line segments, 


PITTSBURG AREA 

K. SN R 11/ Los Mcdanos Street 
Station: The area is in the 
southern portion of downtown 
Pittsburg with older businesses, 
post office and church in the 
immediate vicinity and mixed 
single -family homes and apart- 
ments to the east and west. 
Railroad Avenue is the main 
access route. Reasons for con- 
sideration include: 

1) Redevelopment potential in 
conjunction with Pittsburg 
redevelopment projects and 
conformance with the General 
Plan objective of downtown 
revitalization ; 

2) Automobile/bus access via 
Railroad Avenue and possibly 
via Harbor Avenue, the im- 
provement of which between 
Stale Highway 4 and downtown 
is now being studied by the 


Oopartnu-nt; |n-iU-si nan acc 

10 downtown anti from surroun- 
ding residential areas; 

')) Service to low income minority 
coin in unity I 

conformity with the Community 
Goals Oocnnienl anti general 
planning studies being conducted 
by the city as part of its plan 

revision; 

5 ) Continuity with SNRU line seg- 
inent . 

^ SPRR/R a il roat * Avenue Station: 
Tin-’ area ts characterized by 
newer commercial uses mixed with 
apartments and older single-family 
homes and is several blocks south 
of the downtown. Pittsburg High 
School and a city park are in the 
vicinity. Reasons for considera- 
tion include: 

1) Automobile /bus access via 
Railroad Avenue; 

2) Continuity with SPTC or Kirker 
Pass line segments . 

M. State Highway 4/Railroad 
Avenue Station: The Pittsburg 
Civic Center is to the north of 
State Highway 4. Newer 
commercial establishments are 
located along Railroad Avenue to 
the south, where single-family 
communities are under development. 
Camp Stoneman, an unused 
military camp, is nearby. 

Reasons for consideration include; 

1) Automobile/bus access via 
Railroad Avenue and State High- 
way 4; pedestrian access to 
Civic Center and potential future 
activity center on Camp Stone - 
matt site; 

2) Service to Civic Center, Camp 
Stoneman development and to 
new single-family communities 
developing south of State High- 
way 4; 

31 Development potential in 

conjunction with future uses of 
Camp Stoneman; 

4) Continuity with State Highway 
4 or Kirker Pass line segments. 


N . Ag in ■due I /C amp S lum-man 
Station: Newer com me* re ial 
es I ahl ishmenls are located along 
Railroad Avenue where single- 
family communities are under 
development. Camp Stoneman, 
an unused military camp, is 
nearby. Reasons I'o r cun.sidc ra - 
lion include: 

1) Development potential in 
conjunction with future use ol 
Camp Stoneman; 

2) Direct service to residential 
areas being developed south of 
State Highway 4; 

3) Continuity with Aqueduct or 
Kirker Pass line segments. 


AREA BETWEEN PITTSBURG 
AND ANTIOCH 

O. Los Mcdanos College Station : 
The area is the site of Los 
Medanos Community College, and 
is surrounded by large undevel- 
oped industrial ownerships. The 
U.S. Steel Mill is located to the 
northeast. Reasons for consider- 
ation include: 

1) Development potential in 
conjunction with possible future 
college expansion and/or 
development of industrial land; 

2) Automobile/bus access via 
State Highway 4 and Pittsburg- 
Antioch Highway; opportunity 
to separate access from local 
traffic; 

3) Service to college and 
industrial or other type of 
development on vacant land; 
service via feeder to PitLsburg 
and Antioch . 

4) Potential terminus, acting as 
common Stations for Pittsburg 
and Antioch. 

P County East Shopping Centcr 
Station : County East Shopping 
Center is continuing to expand anti 
will soon include several major 
retail establishments. New single 


I rim 1 1 \ com in tint t ies are developing 
m the vit i n 1 1 \ and apartments are 
i liisit* ring around this ;i« livils 
center. Kcasons lor t (inside ral ion 
mi l nek* : 

1) Development potential in 
lonpnuiion with shopping rente r; 

2) Anlomobi It* /bus across via 
Stale Highway 4 and Some* rsvi No 
Road; pedestrian access to 

ac tivity conlor; potoniial bus 
foodor to station also serving 
activity con tor; 

3) Se rvice* lo de veloping sub- 
divisions; se rvice* via feeder to 
Pittsburg and Antioch. 

ANTIOCH AREA 


si root , two bine I s from Cil\ 

Hall. Reasons lo r e nnsielo ral ion 
nio Inelo: 

I) Same* as for slat ion al L Street 
(Q), except lor closer pede s- 
trian /bus access to downtown 
and the opportunity to i onnect 
downtown more directly with 
potential waterfront activities. 

S SP/A Street Si at io n : The are a 
is a shopping center with commer- 
cial establishme nts located 
along both sides of A Street, 
becoming strip commercial north 
of loth. Tlu* community in the 
vicinity has predominantly older 
single -family homes with some 
newer apartments. Reasons for 
consideration include: 


conditions suitable for residential 
development: it lies within the 
Antioch Planning Area and borders 
the* recommended urban limit line 
under consideration. Reasons for 
consideration include : 

1) Conformity to the l l kS6 San 
Francisco Bay Area Rapid 
Transit Commission Report, 
which showed a rapid transit 
extension beyond Antioch. 

2) Development potential with 
regard to an area which has land 
resource and ownership char- 
acteristics which are more 
suitable for residential develop- 
ment than other areas south and 
east of Antioch . 


Q. ATSF/L Street Station: The 
area is an older mixed single - 
family and apartment neighborhood, 
with some small businesses. I he 
downtown area is immediately adja- 
cent lo the east. A cannery and the 
partially used Fibregoard plant 
are located lo the west. Reasons 
for considerations include: 

1) Redevelopment potential in 
conjunction with the revitaliza- 
tion of the area now under study 
by the city; possible reuse of the 
Fibreboard site; potential marina 
or recreational activities along 
Antioch waterfront . 

2) Pedes trian /bus access to down- 
town activity center; automobile/ 
bus access via Some rsville Road 
anil 4th Street. 

3 ) Service to downtown Antioch 
and adjacent lower income 
community; service to potential 
ma tin a; 

4) Conformity to plans, although 
the city i* currently revising 
its Ceneral Plan; 

5) Continuity with ATSF line 
segment . 

R . A I Sl /C St reet Sialion: The 
an a lies between downtown 
Antioch and llie waterfront al the 
foot of the main commercial 


1) Redevelopment opportunity in 
conjunction with possible in- 
tensification of activity center; 

2) Automobile/bus access along 
A Street from 18th Street and 
State Highway 4; pedestrian/ 
bus access to shopping center; 

3) Continuity with SPTC line 
segment . 

T. State Highway 4/A Street 
Station : Newer single -family 
community with commercial 
establishments along Lone 1 ree 
Way. Reasons for consideration 
include: 

1) Automobile/bus access via 
State Highway 4, A Street and 
Lone Tree Way; 

2) Service to new communities 
developing south of State 
Highway 4 and to the east; 

3) Continuity with State Highway 4 
line segment. 

FAST OF ANTIOCH ARFA 

U. Lone Tree Valley : The upper 
section of Lone Tree Valley is a 
wide flat area used today primarily 
for cattle grazing. The area is 
characterized by large property 
ownerships and land resource 


Each line alternative was desig- 
nated by a number as is indicated 
in Figure 3-1. The limits of each 
numbered segment were established 
between those locations where 
potential lines had a common point 
or at die boundaries of one of the 
various delineated corridor areas: 

In general, the reasons for 
considering the line segments fell 
into die following categories: 

• Conformity to local and 
regional plans . 

• Conformity to station sites. 

• Conformity to operational 
characteristics of rail transit 
systems . 

• Reasonable construction costs . 

In the following sections the line 
alternatives are described generally 
by segment according to major 
areas of the corridor, and reasons 
are given for their consideration. 

To provide more detail about each 
individual line, I able 3-1 has been 
included in which each line has 
been subdivided with an indication 
of the various profiles or con- 
struction types that occur within 
each segment. 

Two transition zones have been 
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LIN E ALTERNATIVES 





identified within which exist 
numerous line alternatives which 
can link adjacent line or station 
alternatives. For example, four 
routes are possible to connect 
line segment 8 in West Pittsburg 
with line segments 12, 13, 14, and 
15 in Pittsburg. Routes within 
transition zones were identified 
and evaluated after station alter- 
natives adjacent to or within the 
zones were selected for further 
study . 

NORTH CONCORD ARK A 

Line 1 - Port Chicago Highway : 
Leaving the Concord BART Station, 
the line follows Port Chicago 
Highway to a point near Panoramic 
Drive just south of State Highway 
4. Reasons for consideration 
include: 

1) Sacramento Northern Railroad 
right-of-way is available to a 
point just north of State Highway 
4 . 

2) Use of RR right-of-way causes 
minimal disruption to community. 

3) Station located at Olivera Road. 

Line 2 - Port Chicago Highway : 

This line is a continuation of Line 
1 from Panoramic Drive and 
follows Port Chicago Highway, 
past State Highway 4 and Port 
Chicago where the Mokelumne 
Aqueduct lies adjacent to the Port 
Chicago Highway. Reasons for 
consideration include: 

1) The hills between Concord and 
West Pittsburg do not have to be 
negotiated . 

2) A station could be located at 
State Highway 4 and Port Chicago 
Highway . 

Line 3 - State Highway 4: From 
Panoramic Drive on Port Chicago 
Highway (north end of Line 1) the 
line curves and follows State 
Highway 4 to a point where Willow 
Pass Road in North Concord 
intersects State Highway 4. 
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Reasons tor consideration include* 

1) Provides joint use transporta- 
tion corridor with highways; 

include: 

I) Station at Bailey Pass Road/ 
Clayton Road; 

1 able 

3-1. Alternative Line Descr 

ipliou s 

2) An improved State Highway 4, 
as pla med by the Caliiornia 

2) Provides possible stations in 

West Pittsburg. 

Line 

Segment 


Department of Transportation , 
will provide an easy means ol 
negotiati ig the hills between 

3) More direct service between 
Pittsburg and Concord. 


1 rom 

To 

Co .cord a id West Pittsburg; 

Line 7 - Kirker Pass Road. 'This 

1 

Concord Station 

Panoramic Drive 

3) Station located ii U.S. Naval 

line leaves the existing BAR T line 

2 

Panoramic Drive 

Kilburn Street 

Weapons Station. 

at Oak Grove Road south of the 


Kilburn Street 

Port Chicago Hwy . 

Line 4 - State Highway 4: This 

existing BAR T station in Concord 
and tunnels through Lime Ridge 

3 

Panoramic Drive 

Willow Pass Road 
(Concord) 

line segme it follows Stale Hi .h'-av 

to a point near the intersection 

4 

Willow Pass Road 

Willow Pass Road 

4 between the western intersection 

of Cowell Road and Ygnacio Valley 


(Concord) 

(West Pittsburg) 

with Willow Pass Road and the 

Road. The line generally lollows 

5 

Concord Station 

Lynwood Drive- 

eastern intersection with the same 

Ygnacio Valley Road and then 


Lynwood Drive 

State Highway 4 

road. Reasons -or consideration 

tunnels through the hills in an 

6 

Oak Grove Road 

Contra Costa Canal 

inc lude : 

alignment which generally follows 


Contra Costa Canal 

Cowell Road 

1) Provides joint use transportation 

Kirker Pass Road into Pittsburg. 


Cowell Road 

Clayton Road 

corridor with highways. 

Reasons for consideration include: 

1) Stations at Kirker Pass /C lay ton 


Clayton Road 

Lincoln Drive 

Lincoln Drive- 
West Pittsburg 

Line 5 - Willow Pass Road: Phis 

Road, Ygnacio Valley Road at 

7 

Oak Grove Road 

Contra Costa Canal 

line leaves the Concord Station 

the proposed Stale College 


Contra Costa Canal 

Cowell Road 

and follows Willow Pass Road until 

site, and in the vicinity of 


Cowell Road 

Clayton Road 

it meets State Highway 4 near the 

downtown Clayton; 


Clayton Road 

Myrtle Drive 

northern boundary ol the U.S. 

2) Shortest tunnel route to nego- 


Myrtle Drive 

Pitt sburg 

Naval Weapons Station . lor 

tiate the hills lying between 

8 

Port Chicago 

Wharf Drive* 

reasons ol safety, the line through 

Clayton and Pittsburg. 


Whari Drive- 

Loftus Road 

the Weapons Station is restricted 
to the Willow Pass Road right -o - 


i) 

State Hwy. 4 

Port Chicago Hwy. 

Port Chicago Hwy. 
Loftus Road 

v-ay . Reasons for consideration 
include : 

WI-ST PITTSBURG ARK A 
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Port Chicago Hwy. 

Wharf Drive- 

Wharf Drive- 
Willow Pass Road 

1) Shortest route between the 

Line 8 - Port Chicago Highway/ 


Willow Pass Road 

Loftus Road 

Concord Station anil Willow Pass. 

SNRR: This line starts at the 

1 1 

Willow Pass Road 

Loftus Road 


point where the Mokelumne 

12 

Montezuma Street 

Harbor Sirc*e*t 


Aqueduct is adjacent to Port 

13 

Warren Way 

Columbia Street 

CLAYTON VALLKY PORTION 

Chicago Highway (north end ol 

14 

Burton Street 

Love* ridge Road 


Line 2). The line follows Port 

15 

Burton Street 

Love* ridge* Road 

Line 6 - Bailey Road: This 

Chicago Highway to McAvoy 

16 

"O" Street 

"A" Street 

line leaves the existing BAR T li ne- 

Street in Shore Acres, at which 

17 

"O" Street 

llillcrest Avenue 

at Oak Grove Road, south o > the 
existing BART station, in Concord 
and tunnels through Lime Ridge 
to Cowell Road. From Cowell 

Road the line goes northeast to 

point it heads east across the 
lidelands towards the SNRR 
corridor in Pittsburg. This line 
terminates near West Pittsburg, at 
a point in line with Loft us Road in 

IS 

Contra Lorn a Blvd. 

Hi 11c rest Avenue* 


Bailey Road and then tunnels 
through the hills in an alignment 
which follows Bailey Road into 
West Pittsburg. For reasons ol 
safety, the line through the U .S . 
Naval Weapons Station is re- 
stricted to the Bailey Road rights- 
of-way* Reasons to r consideration 


W'est Pittsburg. Reasons for 
conside ration include : 

1) Shortest route connecting a line 
along Port Chicago Highway to a 
line along the SNRR right-of-way 
in Pittsburg; 

2) The ground elevation does not vary 
significantly along the lidelands. 


Profit 
A G 


X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 


A - Aerial 
(1 = At -grade 
S - Subway 

(T) = Tunneled Subway 

These designations describe various types of profile or construction 
occur within the segments of the individual lines shown in Figure 3- 




q _ willow ras.s linaiU Tills 

SS Pi«l«burg Where Willow Puss 
Roa ,l anil Slate Highway 4 separaie 

(cast end of Line 4). The line 

.MOWS Willow Pass Road through 
^•st Pittsburg to Lollus Road. 
Reasons for consideration include: 

1) Station at Hailey Road. 


, i.„. 10 - Mokcl umne Aqueduct: 

fj^TTiuTstaiTs ai the point where 

t |,c Mokclumne Aqueduct. is adja- 
cent to Port Chicago Highway 
(north end of Line 2). The line 
follows the Moke l u m ne Aqueduct 
to the vicinity of Loftus Road in 
West Pittsburg. Reasons for con- 
sideration include: 

|) The aqueduct right-of-way 
provides a natural coi i idot 
through West Pittsburg; 

2) The ground elevation does not 
vary significantly along the 
aqueduct ; 

3 ) The aqueduct has a 100 right- 
of-way which could he utilized 
to aid in reducing the impacts 
of transit (noise, visual, etc.) 
on one side ol the line; 

4) Station at Bailey Road . 


Line II - Slate Highway 4: This 
line starts at the east end of Line 
4 and follows Highway 4 to the 
vicinity of Loftus Road. Reasons 
for consideration include: 

1) Station located at Bailey Road; 

2) Provides joint use transporta- 
tion corridor with highway. 


TRANSITION ZONE - PITTSBURG 
AREA 


2) SN R R right -ol -way could be 
made available; 

3) Minimizes commimil) disruption. 

Line I I - Southern Pacilic Kail- 
roail: This line follows the 
Soothe rn Pacilic Railroad through 
Pittsburg, from Warren Way on 
the west side to Columbia Street 
on the east side. Reasons lor 
con side ration include : 

1) Station location at Railroad 
Avenue ; 

2) Joint use rail road corrido r; 

3) Minimized community dis- 
ruption . 

Line 14 - Stale Highway I: This 
line follows State Highway 4 
through Pittsburg, from Burton 
Street on the west side «> I 
Lovcridge Road on the east side. 
Reasons for consideration include: 

1) Station location at Railroad 
Avenue ; 

2) Provides joint use transporta- 
tion corridor with highways. 

Line IS - Mokclinnnc Aqueduc t: 

This line follows the Mokclumne 
Aqueduct through Pittsburg, I rom 
Burton Street on the west side to 
Love ridge Road on the east side. 
Reasons for consideration include: 

1) Station located east of Railroad 
Avenue ; 

2) The ground elevation does not 
vary significantly along the 
aqueduc t ; 

3 ) The aqueduct has a 100’ right- 
of-way which could be utilized 
to aid in reducing impacts ol 
transit on one side ol the line 1 . 


Line 12 - Sacramento Northern 
Railroad: This line follows the 
SNRR line through Pittsburg from 
Montezuma Street on the west 
side to Harbor Street on the east 
side. Reasons for consideration 
include: 

1) Downtown Pittsburg station 

located at Los Medanos Street; 


TRANSITION ZONES - ANTIOCH 
AREA 

Line 16 - Santa Ec Rail road : This 
line follows the Atchison, Topeka 
and Santa Ec Railroad through 
Antioch, I rom "O" Street on the 
west side to an extension ol "A" 
Street on the east side. Reasons 


lor consideration include: 

1) Stations located ai "L" and "G " 

Si reels; 

2 ) | < > i hi use rail road corridor; 

3) Minimized community disruption. 

I , iuc 17 - Southern Pacilic R _R : 

This line lollows the Southern 
Pacific Railroad through Antioch, 

I rom about "O” Street on the west 
side to II il Iciest Avenue on tin- 
eas! side. Reasons lor consider- 
ation include: 

1) Station located at "A" Street; 

2) Joint use rail road corridor; 

3) Minimize community disruption. 

Line I «S - Sla te Highway 4: This 
line follows Slate Highway 4 through 
Antioch, I rom about Contra Loin a 
Boulevard on the west side to 
Hillcresl Avenue on the east side. 
Reasons to r conside rat ion include: 

1) Station located at ‘ A Street; 

2) Provides joint use transporta- 
tion corridor with highways. 




Section 4: 
Evaluation and 
Selection of 
Routes and Stations 


The evaluation process which 
resulted in the eventual selection 
of a recommended extension 
alignment, was accomplished in 
four phases. The first phase 
involved combining the many line 
segments and stations into complete 
extension route alternatives lor 
evaluation and review. This was 
done to determine how well 
alternatives represented major 
corridor growth and BART service 
options, conflicts between corridor 
and local objectives and overall 
feasibility. The source of these 
alternative line segments and 
stations was the section by section 
analysis covered in the report 
entitled "Identification of Route 
and Station Alternatives" and 
which is discussed in Section 3. 
The second phase consisted of 
evaluating all the alternative 
extensions and selecting two routes 
for detailed evaluation . This 
involved eliminating some routes 
and modifying or combining others 
in order to finally arrive at two 
acceptable alternatives which 
represented different futures for 
the corridor. The third phase 
involved detailed evaluation of the 
two alternatives and led to the 
selection of a single route and 
station set for conceptual extension 
design. During the fourth and 
final phase, a detailed impact 
analysis of the recommended line 
and stations was made together 
with a comparison of the selected 
extension with the "no transit" 
alternative. The efforts and 
results of the first three phases 
are discussed in this section, 
while the- work of the fourth phase 
is described in Sections 5 and 10. 


A LTF R V A TI V F I* XT F. \' SION 
SK LF.CTION 


The alternative stations and line 
segments identified in the 
"Identification of Route and Station 


Alternatives Report" were the 
building blocks for the Pitlsburg- 
Anlioch BART F x tens ion . These 
stations and line segments could 
have been assembled in a multitude 
of different ways to produce 
innumerable extension routes and 
station alternatives. However, if 
this had been done, many of the 
alternative routes would have been 
similar or would have overlapped. 
Therefore, the first step in the 
evaluation process was to sort out 
the line and station alternatives 
according to basic categories of acc- 
eptable growth patterns and levels of 
transportation service. This made 
possible the selection of a repre- 
sentative set of routes fo r evaluation . 

Before, the study team could 
assign a particular growth 
assumption to any section of any 
extension, it was first necessary 
to analyse existing corridor 
characteristics and trends. 

Having done this, it was possible 
to determine which growth 
alternatives would be acceptable and 
possible for the various subareas. 

COR R1DO R CHAR ACTE RISTICS 
AND TRKNDS 

The project studied factors 
determining growth trends in the 
corridor and projected trend 
growth to 1 990. Trend growth is 
substantially determined by today's 
corridor characteristics, the 
inertia of current public programs 
and governmental regulations, 
private property interests, land 
resource characteristics anti 
people's established attitudes 
toward tliei r community and 
envi run me n I . 

'The communities servetl by the 
proposed extension presently 
exhibit widely differing 
characteristics and levels ol 
development . They range, briefly 
from the largest. Concord, with a 
very rapidly growing commuter 


population, increasing land and 
housing costs and some local 
employment growth, to the rural 
agricultural area of Brentwood and 
Oakley with very small urban 
areas, some limited sub -urbaniza- 
tion and mainly local employment. 

In Concord, where the supply of 
flat or relatively level land is 
almost exhausted, there is 
pressure for hillside development 
and a strong movement toward 
garden apartments and townhouse 
construction. In Brentwood, a 
flat, fertile agricultural area such 
as Concord once was, economic 
factors in the agricultural business 
as well as pressure for rural 
residential development are 
threatening the a tea’s future for 
crop growing. Without a 
comprehensive effort to protect 
agriculture, the area could become 
a site of substantial new urban 
g rowth . 

Between these extremes are 
West Pittsburg, a spread, under- 
developed, suburban area, which 
provides housing for corridor 
industrial workers with jobs in 
Pittsburg and Antioch. 

The following discussion 
illustrates some significant 
characteristics of the corridor 
communities anti points up some 
of the contrasts. The backup for 
certain statements and statistics 
quoted below and related to 
population g rowth, housing, and 
socio-economic factors is the 1970 
U .S . Census . 

Concord : Concord is a varied 
community in terms of age anti 
income levels. The central area 
anil surrounding residential areas 
were built mainly during the 
ITSo’ s when the City's most rapid 
growth look place. Newer sub- 
divisions ol the 1900' s have 
shitted the center of the community 
eastwards away from the downtown 
area. The early 1970' s have 
seen an accentuation of that trend 


and a growth rate faster than the 
City's average for the 1960's. 

The two central area tracts 
contain a very high percentage of 
elderly persons. The income 
level and housing values are 
correspondingly low in this area . 
Flsewhere in both Concord and in 
other tracts around the center, 
housing prices reflect the age of 
the housing stock and attract 
families moving to Concord as a 
first stop before moving on to 
newer are as . 

The majority of the higher 
value areas in the City are to the 
east of Bailey Road and vary from 
rural, large lot development to 
higher density apartments and 
condom ini a . 

Two major new developments 
are taking place which will add 
substantially to the City's 
population and may be an 
indication of future trends. These 
are the pedestrian oriented single 
family development of some eight 
hundred and seventy units north of 
Ygnacio Valley Road and east of 
Cowell Road, anil the more 
conventional subdivision of over 
eight hundred units on the 
Bernstein ranch at Kirker Pass 
Road and Concord Boulevard. 

The development pattern of the 
City has been dictated mainly by 
topography with a resulting focus 
of radial routes upon the downtown. 
Development in the Clayton Valley 
is reinforcing the Concord 
Boulevard -Clayton Road axis. 
However, possible residential 
development south of Ygnacio 
Valley Road and encouragement of 
some type of activity center on the 
Stale College site, together with 
commercial development at Kirker 
Pass Road and Clayton Road and in 
central Clayton, could combine to 
weaken the central role of 
Concord's downtown. 

The downtown area has already 
Jos t its significance as a retail 
center due to competition from Sun 
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v , I l * y Mall, although Sun Valley 
nltes Concord the strongest 
regional retail center in the County. 
ci i v planning policy aims to 
intensify land use between the two 
areas and to redevelop or remodel 
downtown Concord to accommodate 
uses such as offices and 
apartments, creating an elongated 


corf. . , . 

The different nature ol the newly 

developed parts of east Concord 
and Clayton is demonstrated by 
their low percentage of low and 
moderate cost owner occupied 
housing, high median family income, 
high percentage of white collar 
workers, high number of automo- 
biles per household and the very 
high family size . 

Many of these characteristics 
would be reinforced if development 
of additional large acreages to the 
east and to the south were to take 
place. However, proposed County 
open space policies and a growing 
reaction against higher densities 
and further freeway construction 
make further major growth 


uncertain . 


Pittsbu rg Pittsburg is one of the 
oldest communities in Contra Costa 
County. Pittsburg began as a 
residential and shipping base for 
the coal mines in the hills to the 
south, later developing fishing and, 
later still, basic industries as the 
coal was worked out. 

Much of Pittsburg's population 
growth resulted from its industrial 
growth and, during the Second 
World War, from the establishment 
of Camp Stone in an and war-related 
industries. Some 21 percent of the 
City's residents are Spanish 
speaking, die descendents of 
Mexicans recruited to work in die 
steel mills, and 27 percent are 
Blacks, the majority ol whom came 
to the City during World War 11. 

With the closing of Camp Stone man 
alter die Korean War, an economic 
downturn began which has continued. 


accentuated by the age of much of 
the area's basic industries. 

Closing, relocation or 
modernization and automation of 
of local industrial plants all have 
diminished the supply ol industrial 
jobs in the area. The majority of 
the City's residents are blue 
collar workers, many of them 
unskilled or semi-skilled, making 
for limited employment flexibility. 
Unemployment in die oldest section 
of the city, winch includes the 
downtown and the waterfront, was 
21.5 percent in 1970. The 
percentage for die City as a whole 
was 11.2 percent, over twice the 
rate for the County. The rate 
would be higher but for the high 
percentage of elderly residents in 
the area, which limits the size of 
the labor force. In addition, 
perhaps 25 percent oi the labor 
force was estimated by the U.S. 
Department of Labor to be under- 
employed in 1970. 

Accompanying the high level of 
unemployment in downtown 
Pittsburg is a rate of family 
poverty three times that of the 
corridor as a whole, and very 
limited mobility in an automobile- 
dependent employment situation. 
The difficulty of traveling to jobs 
is one aspect of die growing 
isolation of the downtown section 
of Pittsburg. The majority of the 
housing and commercial structures 
are very old and dilapidated or 
deteriorating. New housing south 
of Sll-4 and easy access via the 
freeway to new commercial centers 
has led to die increasing 
polarization of these two parts of 
the community anil to a consistent 
decline in retail sales since 19(d). 

Efforts to revitalize downtown 
Pittsburg, to ameliorate living 
conditions anil to unify the 
community include a successful 
Model Cities Program, the 
demolition of sections of the 
commercial district 1 > y die City s 
Redevelopment Agency in 
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anticipation of redevelopment, the 
proposed development of a large 
marina and encouragement of new 
industrial development to take 
ail van I age ol available la ml at low 
cost and rail and freeway transpor- 
tation . 

The City's low land costs have 
been a major factor in making it 
attractive as a new residential 
area. Eurther development of 
single lamily density to bodi east 
and west of the City will be 
facilitated by the provision of 
services to these areas. Demand 
for additional higher value 
development in the hills can be 
anticipated to follow these 
developments, particularly with 
improved freeway access . 

Antioch While Antioch's history 
has been similar to that of 
Pittsburg, its economic problems 
have been less severe. Some of 
its larger industries are newer 
than those ol Pittsburg and are 
within the City's boundaries. It 
has a very small Black population 
and a comparatively low Spanish 
speaking population. A high 
proportion of the population in all 
census tracts are high school 
graduates, giving an employment 
flexibility lacking in oldcir 
Pittsburg, Nevertheless some 
adjustments in the industrial base 
of the City can be anticipated and 
will have some impact on its 
economy . 

The number ol housing units in 
Antioch which were built before 
19.19 is similar to dial in Pittsburg, 
but in general the housing stock is 
in better. condition . Much of the 
housing in the older part of the 
City is rented anil is an important 
resource lor the elderly anil for 
young families . The density of 
tliis area, however, is rather low 
by comparison with the older area 
of Concord. 

'Pbe center of Antioch has been 
shilling away from downtown as 


subdivisions have been developed 
during the Sixties to tile east and 
south and, in particular, to the 
southwest. There, the rapid 
suburban growth and relatively 
inexpensive housing is reflected by 
a percentage of the population 
under live years old, which is the 
highest of any census tract in the 
corridor, 1.1 . 9 percent . 

In this southwestern area the 
County -East Regional Shopping 
Center has recently been completed 
south of SR-4. Its low density 
layout reflects the automobile 
orientation of the newer parts of 
the City. This center and the 
convenience center at l8di and "A" 
Streets are now regarded as the 
City's retail centers by the 
majority of the population, despite 
significant improvements to the 
old downtown by the downtown 
merchants . 

As the large tracts of flat land 
have been developed, there lias 
been an increasing trend towards 
hill development to the south where, 
while land costs are lower, 
construction costs are higher. The 
value of most housing in these 
areas is significantly higher than 
on the flat land. While die 
residents of the new subdivisions 
are still generally dependent upon 
local employment, it is likely that 
the percentage of out commuters 
is now significantly higher than 
the 1970 figure of 8.7 percent. In 
the southernmost census tract in 
the City, 25 percent of workers 
commuted out to jobs in 1970 and 
the median income in this tract 
was similar to that in East Concord 

West Pittsburg West Pittsburg is 
an unincorporated community 
which originated as a summer 
home subdivision, over 26 percent 
of the homes in the largest tract 
dating from before 1939. Later 
subdivisions of the 1940's and 
1950' s now provide generally well 
maintained single family houses 


and pleasant tree -lined streets. | 
This sub-area offers one of the f 
County' s largest stocks of low aqW 
moderate cost housing in 
relatively good condition and -J 
includes two new large subdivisiojfi 
under construction, with houses Jv 
costing under $20,000. The medtflg 
value in the largest tract is 0 
$16,000, compared with $25, 700 j| 
for the County as a whole. 

The area of flat land is 
relatively constricted, especially 
toward the west to the boundary || 
of die U.S. Naval Weapons StadosjH 
However, additional subdivisions^ 
can be expected to fill in the are*>| 
between West Pittsburg and 
Pittsburg . Demand for housing Ujl 
the hills is unlikely for the 
foreseeable future in view of the ^ 
availability of hillside subdivision® 
in Concord, Clayton and Antioch,# 
However, fairly substantial 3 
acreage in West Pittsburg is eithdl 
vacant or under-utilized and the g 
community's commercial 
facilities are spread along WilloiB 
Pass Road in a scattered and of 
poorly maintained strip. 

West Pittsburg houses 
predominantly blue collar famili 
with a relatively large number of. 
children under five years old, oofj 
of die lowest median family 
incomes, and one of the largest 
percentages of families below the; 
1970 poverty level in the County * 
reflecting a rather high level of ^ 
unemployment . 

Brentwood The area to die east 1 
Antioch has traditionally been one 
of the most significant agricultu 
resources of die Bay Area, with 
32, 000 acres of mostly prime so 
Raising prodominatly fruit crops, 
the value of its produce has been’., 
high . In recent years, however, 
aging orchards, pests and soils il 
need of rejuvenation have 
contributed to diminished yields. 
Competition with larger producers 
in more recently cultivated areaf^ 
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Corriilo r Growth Alternative Comparisons: I ‘>70 - 1990 


population 

Hoiiselioltis 

Persons Per Household 

Mean Household Income 

Single Family Units 

Multiple Family Units 

Retail Expenditures hy Residents (I) 

1970 Retail Sales (1) 

Hew Potential (I) 

Warranted Retail Sq . Ft. (« $92 (2) 

1970 Retail Square Feet (2) 

Warranted Additional Retail Square Feet (2) 

Resident Labor Force 

Unemployed 

% Unemployed 

Employed Residents 

White Collar 

Blue Collar 

Net Out-Com muters 

Out-Commuters % of Empl. Residents 
Jobs in Corridor 

Agriculture & Mining 
Construction 
Manufacturing 
TCU & SS (1)* 

Wholesale Trade 
Retail Trade 
FIRE (2)* 

Services 

Public & Education 
Other 

Land Absorbed by Urbanization (in Acres) 

Com mercial 
Service 

Wholes a ling/ Wh sing 

Industrial 

FIRE (1)* 

Public Admin. & Education 


1970 

1990 

Change 

211, 26b 

355, 050 

68. 1 

62, 073 

112, 620 

8 1.4 

3.4 

3 . 1 5 


$11, 141 

$ 13, 900 

24.8 

51, 520 

79, 940 

55.2 

10, 553 

3.3, 680 

219. 2 

406.4 

944.7 

134 .0 


460.4 

- 


4 84 .3 

10, 268.5 

56.1 


6, 577.8 

- 

82, 240 

3, 690.7 
146, 830 

78.5 

4, 897 

8, 440 

72.4 

5.9 

5.7 


77, 343 

138, 390 

78.5 

.39, 007 

81, 4 90 

108.9 

3K, 336 

56, 900 

48.4 

IK, 038 

56, 270 

212.0 

23.3 

4 0.7 


59, 305 

82, 120 

38.5 

2, 077 

l, 700 

-18.2 

4, 964 

4, 080 

-17.8 

13, 674 

17, 150 

25.4 

3, 782 

5, 240 

38.6 

1, 198 

1, 780 

4 8.6 

10, 867 

13, 830 

27.3 

l, 74 9 

2,490 

42.4 

8, 203 

14, 760 

79 . 9 

11, 421 

17, 980 

57.4 

1, 3 70 

3,120 

12 7.7 

Existing 

1, 307.5 

282 


540.6 

180 


507.4 

86 


5, 510.3 

541 


42.5 

16 


6,236.5 

I, 580 


14, 143.8 

2, 685 

19.0 


*From 1970 

(1) Millions of 1970 dollars . 

(2) Thousands of square feet 


Contra Costa County Land Use anil I 

(1) Transportation, Communication, 1J 

(2) Finance, Insurance & Real Estate. 


( loncent rated 


1990 

Change * 

1 J90 

Change 

372, 930 

76.5 

468, 070 

12 l.h 

120, 140 

93.5 

148, 050 

3 .1 

138.5 

3 . 1 

$14, 700 

31 .9 

$ 15, 800 

41.K 

7.3, 390 

4 2.2 

105,370 

104.5 

4 ( , 750 

343.0 

4 2, 680 

304.4 

1, 034.8 

156.3 

1, 306.6 

223. K 

460.4 

- 

460.4 

- 

574 .4 


846.2 


11, 247.8 

71 .0 

14, 202.2 

ns.4 

6, 5 77 .8 

- 

6, 577.8 

- 

4, 670.0 


7 , 624 .4 


15.3, 680 

86.9 

192, 240 

133. .3 

9, 3 10 

90 . 1 

11, 030 

125.2 

6 


5.7 


144, 370 

86.7 

181, 210 

1 34 . 3 

85, 030 

118.0 

111, 1 10 

184.8 

59, 340 

54.8 

70, 100 

82.4 

55, 000 

204.9 

80. 250 

344.4 

38.1 


44 .4 


89, 370 

50.7 

100, 960 

70.2 

1, 820 

-12.4 

l , 4 9() 

- 28.3 

3, 810 

-23.2 

4, 820 

- 2.4 

20, 140 

4 7.3 

20, 130 

47.2 

5, 8 70 

55.2 

6, 230 

04 . 7 

2, 070 

72.8 

2, 540 

1 12.0 

14, 820 

36.4 

16, 920 

53.7 

2, 650 

51 . 5 

2, 970 

(>4 . 8 

15, 540 

89.4 

19, 290 

135.2 

19, 4 20 

70.0 

22, 860 

100.2 

3. 230 

135.8 

3, 7 10 

170.8 

2 53 


63 7 


166 


400 


84 


339 


992 


l, 64 l 


18 


27 


1, 8 5 c> 


3, 702 


3, 369 

23, 8 

6, 747 

47.7 


ansportalion Study . 

lilies anil Sanitary Services. 


with longer growing seasons, 
predom inatly in the Central Valley, 
has contributed to the area's 
economic problems. Division of 
the land into smaller parcels to 
augment farm incomes has created 
a pattern in much of the area which 
is unsuitable for many forms of 
agriculture and which has raised 
land values, putting an additional 
burden on farmers. 

There is a high level of poverty 
among the families in die area, a 
reflection to a great extent of 
agricultural worker wages. Also, 
the median family income is among 
the lowest in the County. Contra 
Costa County Planning Department 
policy favors retention of the 
predominantly agricultural use of 
the area and through a planning 
program now underway is seeking 
means of protecting it from further 
fragmentation and major residential 
and recreational developments. In 
addition to die value of its agricult- 
ural soils, development of the area 
would be expensive in terms of 
providing services to protect future 
residents from such problems as 
flooding and water pollution. 


TREND GROWTH FUTURE 

The predicted results ot trend 
growth in terms of the areas of the 
corridor which will be urbanized 
in 1990 are shown in Figure 4-1. 
Urban expansion will absorb 
approximately 3900 acres of open 
and grazing land into the hills east 
of Concord, soudi of Pittsburg- 
Antioch, and south of Martinez. 

An additional 4500 acres of 
agricultural land in East County 
will be absorbed. 

Most of this acreage will be used 
for low density suburban 
subdivision and large-lot homes, 
although industry in the corridor 
will absorb about 550 acres and 
.commerce an additional 550 acres. 

To quantify the impacts of trend 


growth on existing land use and to 
record die related general 
demographic changes predicted to 
. nr the following sections have 
been included. Table 4-1 has been 
included to compare the changes 
brought about by trend growth with 
rhe other corridor growth 
alternatives . An Extension -G row th 
Alternatives Memorandum (May 
1073) described the data used lor 
preparation of the values in this 
table . 


Housing.: About 50. 0U0 new 
JJ^rban homes will be built in the 
corridor. Homes selling lor 
$30,000 to $70,01)0 in 1473 dollars 
will extend into the gentler lulls 
east oi Concord and bordering 
Clayton Valley . 

Substantial portions of the hills 
in southern Martinez will be used 
for similar communities . Less 
expensive subdivisions will fill die 
flat plains south of Pittsburg and 
Antioch extending into the lower 
hills. The gradual deterioration 
ot llie* central areas of Pittsbuig, 
Antioch and Concord will provide 
low-cost housing, much of it 
substandard, except where renewal 
programs and replacement of older 
homes by apartments occurs. In 
East County, moderately priced 
subdivision homes will lie built in 
areas served by the Oakley and 
Brentwood sewer and water 
systems. Scattered large-lot 
homes will be built in the 
surrounding area. 

The number of apartments will 
roughly triple, mostly in apartment 
complexes constructed on small 
parcels in urban areas, although 
some cluster apartment and town- 
house communities will locate in 
eastern Concord and southern 
Martinez . 

Population : About 351), 1)00 people- 
will live in the corridor, 140,000 
more people than in 1970. Good 
suburban home buys near to the 


recreational opportunities ol the 
Delia and rolling rural land will 
attract many moderate to upper 
income lamilies. Attractive rental 
values will also bring many young 
families anti others who cannot yet 
afford to purchase their homes. 

Blue collar workers and the 
unemployed will make up a 
sizeable low -income population in 
the older areas ol Pittsburg and 
Antioch, north of SR-4 . 1 he 

corridor will also attract retired 
persons and others with substantial 
leisure time because tit the 
proximity to the Delta. It is likely 
that separation between these 
segments of the corridor population 
will widen, unless lair housing 


laws and other programs are able 
to change people's attitudes lowaid 
housing location. 

Emnloyinein : There will be about 
30,000 jobs ill the corridor, mostly 
in a population serving activities, 
such as retail trade, services, 
education and government . Em- 
ployment m iiianulaciuring and 
other industrial trades will 
increase moderately, while 
agricultural employment will 
decrease due to the disappearance 
ol tanning in East County. Iheic 
will be about 50, 000 too few jobs 
Hi the corridor for workers living 
in the area and the ly|ics of jobs 
will not match the skills ol the 
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Eigure 4-1. Trend Growth 1990 
Potential Urban Area 
HSUS! Scattered Development 


resident labor force. About 
KO, 000 white collar workers will 
live in the corridor, mostly in 
newer suburban areas, tar 
exceeding the number of white 
collar jobs. Unemployment is 
expected to be about 6 percent for 
the corridor as a whole, although 
larger concentrations of unem- 
ployed workers will continue to 
be located in low-cost housing 
areas of Pittsburg and Antioch. 

Com m e rce : A substantial growth 
of population in the corridor, and 
increased average income will 
result in a potential market lor 
area goods and services ol about 
940 million dollars in annual sales 
(in 1971) dollars). This market is 
likely to be served in the Concord 
area with an expanded downtown 
Concortl-Sun Valley Mall complex 
and a new medium size shopping 
I enter. Pittsburg -Antioch area ex- 
penditures will support some expan- 
sion of County East and another 
comparable shopping center in the 
| East County. Sales in downtown 
Pittsburg and Antioch will continue 
to decline, unless a concerted 
■ effort is made to revitalize down- 
town business areas. Industry in 
the area bordering Stiisun Bay and 
the San Joatfuin River will gradually 
increase through a process of 
plant expansion and intensified use 
of land presently zoned for 
industrial development. Major 
office development in Walnut Creek 
will preclude much office decen- 
tralization into the corridor. 

Also, based on the recently 
completed Central Concord Rede- 
velopment Plan, a substantial 
increase in office development 
could occur in downtown Concord. 

Agriculture : Agriculture in the 
East County will decline substan- 
tially as increased property taxes 
coupled with reduced yields 
continue to make small farms and 
cultivation of poorer soils 


unprofitable . A substantial 
acreage now being farmed is owne 
by individuals or firms as an 
investment in future development 
and will be sold and urbanized, j 
Grazing in the hills closer to urb| 
areas will decline when cattlemetvgg 
are unable to sustain loss due to 
increasing costs, brush fires, do, 
packs, and trail bike riding. 

Recreation: The Delta will be |j 
used intensively lor recreation. ' 
Houseboats and trailered power- 
boats will make up most of the 
craft plying Delta waterways. 

There will be a substantial marke| 
for marina mooring and launch 
facilities . Acquisition of addition^ 
parks by the East Bay Regional & 
Parks District and increased -I 
population in the area will result 
in more intensive recreational us$ 
of the hills . 

Transportation : The increased 
population will require more local 
and regional transportation. 
Corridor jobs will be insuificient 
and of the wrong kind for many 
area residents, resulting in nearly, 
half of the labor force commuting | 
elsewhere to work. Within the 
corridor, an average family will .« 

/ take about nine trips a day to j*. 
school, shopping, and for other ) 

purposes. New arterial streets / 

will be built south of SR-4 in J 
Pittsburg, Antioch and ill East 1 
5 Concord. The street pattern withl| 
suburban subdivisions will be 
difficult to serve by local public j 
transportation and, for local 
travel, people will continue to rely 

on the automobile . t 

SR-4 will be widened to an eiga$ 
lane freeway from 1-680 to a new fe 
Antioch Bridge and various inter 
changes in the Pittsburg and Anti 
area will either be improved or 
added. An express bus route will 
connect Brentwood, Antioch, 
Pittsburg, and Martinez with the 

Concord BART Station. This , 


■ ' if. ; ■& » 
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form ul a tcil for establishing 
controlled or concentrated 
corridor growth. This corridor 
future is described in Figure 4-3. 
Il locates HART extension stations 
where activity centers and higher 
density residential areas can be 
clustered close by. Firm land use 
controls and limits to urban 
service areas will be necessary to 
redirect growth into existing urban 
areas. These controls include the 
urban limit lines now under 
consideration by Contra Costa 
County, the open space and 
conservation elements of the 
County, Concord, Martinez, 
Pittsburg, Antioch and Brentwood 
General Plans, restrictions on 


ALTI* RNAT1VF I UTURKS 


exD ress service, along with other 
lanned routes in the Concord and 
Martinez areas will provide some 
local bus service. 

The scope for altering the future 
of the corridor substantially is 
limited because many of the 
changes which will occur between 
DOW and 1990 have already been 

committed . 

. More than half of the housing 
which will be built during the period 
has already been planned, and has 
the required governmental 
approvals, financing and, sites. 

. Most future commercial and 
industrial growth will be located 
according to existing zoning within 
the corridor . 


• Capital improvement programs 
for new streets and urban services 
already anticipate where develop- 
ment will occur. 

• A substantial portion of vacant 
land in the corridor is privately 
owned as an investment in future 
development. The location and 
size of these ownerships substan- 
tially determine the location and 
characteristics of the development 
plans which will be submitted to 
local governments for approval. 

• Other factors, such as 
existing plans and policies of 
governments in the area, as well 
as the effects of taxation, already 
substantially commit the present 
direction of change. 


Despite this substantial 
commitment to the continuation of 
trends, with a HART extension. two 
basically different alternative 
futures are possible for the 
corridor . 

1) A BART extension along with 
today's governmental land use 
controls and public investment 
policies will result in ucceler 
atctl growth, which has similar 
characteristics to the trend. 

This alternative future is described 
in Figure 4- 2 . 

2) A RART extension provides 
the opportunity to achieve public 
plans and policies now being 


igure 4-3. Concentrated Growth 1990 


Figure 4-2. Accelerated Growth 199(1 


Potential Urban Area 


Potential Urban Area 


New Town 


Scattered Development 
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building permits in areas not 
served by public facilities, and 
policies regulating development in 
areas with land resource hazards. 

As public redevelopment programs 
and private investment redirect 
growth, existing communities will 
be redesigned to provide smaller 
scale shopping and community 
facilities within residential areas . 
Walking, biking and local transit 
will be emphasized, rather than 
automobile circulation. Higher 
density living will be balanced by 
more community open space. This 
future will preserve existing land 
which is presently in open space 
or agricultural use. 

Therefore, three major corridor 
growth alternatives were considered 
in determining the scope for using 
a BART extension as a growth - 
shaping tool . 

PRL-BART CONTROLS 

Growth in the corridor has 
already been stimulated to some 
extent by the BAR l Concord line. 

The Concord area has developed 
during die last ten years at a rate 
roughly twice that for die remainder 
of Contra Costa County anil 
advertisements for new homes in 
the Pittsburg- Antioch area stress 
closeness to the Concord BART 
station as a selling point. A 
faster pace of growth will begin 
years prior to BART construction 
with a commitment to build the 
extension . The corridor could 
become substantially like the 
accelerated growth alternative 
discussed above, unless new land 
use controls are initiated and 
implemented before the period of 
BART detailed design and 
construction. The concentrated 
growth future will be impossible 
to achieve unless conservation 
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-....cnt-s and limits to urban 

iervico expansions now mult i 
miisideralion by area governments 
are implemented in the mid- 1070 s, 


ROUTE ALTERNATIVES 

Cnee the preceding work was 
completed, the major corridor 
growth and HART service options 
were decided upon for the various 
line and station alternatives and 
those different segments which 
were feasible in terms of 
construction and community impact 
were connected to form seven 
basic extension alternatives, eacli 
offering a different overall future 
tor the corridor. The alignments 
are shown in Figures 4-5 through 
4-11, while the growth assumptions 
that were used for the different 
sections of the corridor for each 
extension are listed in Table 4-2. 
The limits of the various areas 


included tit Table 4-2 are shown 
in 1- igu re 4 -4 . 

The seven alternatives being 
evaluated each combine a HART 
extension route and a set ol 
stations with a development 
strategy comprising: zoning and 
subdivision regulations, 
redevelopment programs, public 
works and services, and other 
governmental actions hearing on 
change in the corridor. 


CORRIDOR DEVELOPMENT 
STRATEGIES 

The characteristics of the 
corridor today area starting point 
for the different directions future 
growth in the corridor could take. 
Today's characteristics somewhat 
limit the amount of change which 
can occur in the corridor . A 
concerted effort to create new 


Alternative Growth Assumptions 


Route Alternatives 


Pleasant Hill 
North Marline-/. 
South Martinez 
North Concord 
Concord 
East Concord 
Clayton 
West Pittsburg 
North Pittsburg 
South Pittsburg 
orlli Antioch 
iouth Antioch 
East ol Antioch 
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Conceal ruled 


.. shown growth patterns by regulating all f 

i u list rue t tun I rout now to lost) 
would affect only about 2(1 percent t 

being of the predicted accumulated total i 

, PART corridor housing ami commercial t 

of activity. Nevertheless, the level i 

CIU of existing development has not I 

ning and reached a point where desired ( 

changes can not be brought about. 

(> public The different directions growth 

I oiher "f the corridor could take result 

aring on from many market factors which 

are strongly influenced by the 
following: 

I) General plans, /.lining and 
subdivision regulations, public 
ownership of land, and other 
governmental regulations bearing 
i on land use development, 

riing point -0 The capacity and relative 

ms future location of public works and 

mild lake. services to new growth areas, such 
somewhat as waste disposal, water systems, 

Ige which schools, police and fire protection . 

A :j) The location and capacity of 

to new transportation improvements, 

including a BAR T extension and 
SK-4, which make die corridor 
m ore convenient to other urban 

areas . 

6 7 4) Population pressure and 

economic condition of the general 
a re a . 

These influences produce an 
I | | overall direction of growdi which 

1 I 1 can be evaluated in terms of its 

cc — , ! community anil environmental 

J [ I impacts and transportation service 

1 1 characteristics. 

M| Essentially, some of the BAR I 

extension alternatives assist the 
implementation of these plans, 

H WKM Other alternatives explore new or 
i.iotiificil development strategies 
encouraged by a BART extension. 

'The seven alternatives summarized 
Hi in this section are based on the 

following major options for corridor 
growth . 

Touch rd/C lay ton Valley 

• Concord can continue to 
Accelerated encourage growth in the eastern 


portion of the City, in tile areas 
shown for residential expansion by 
the Concord General Plan. This 
pattern could be reinlorced by 
developing a major second activity 
center in the area, using either 
the Perlorming Arts Center or 
College site as a nucleus. 
Alternatives 6 and 7 explore 
encouragement of growth of lower 
density suburban communities 
with BART extensions emphasizing 
local automobile access to stations 
and commute transit service to 
other parts of the Bay Area. 
Alternative 5 is similar, but 
explores continued growth of 
eastern Concord by increases in 


Figure 4-4. Corridor Subareas 


residential density rather than 
development of new rural land. 
The alternatives will also enable 
an evaluation of the effect this 
strategy has on downtown 

• By discouraging continued 
growth in the eastern portion of 
the City and Clayton, future 
development could be redirected 
into the existing downtown area 
Concord. Alternatives 1-4 
explore use of a BART extension 
as part of this strategy, to begin 
building the elongated downtown 
core described in the Central 
Area Plan. The alternatives 
also will enable an evaluation of 
the effect on the downtown of a 




activity 


center in the U .S . 


Naval Weapons statu . 
r^/Antioeh 

— — vy^sTPitt^l^rK. Pittsburg anti 
An *ioch can make a major effort 
, ' revitalize older areas of their 
communities north of SR -4. 
Alternatives 1 and 5 explore 

expanding present efforts toward 

revitalization, including 
redevelopment and Model Cities 
Programs in Pittsburg and 
substantial private investment in 
restoring downtown Antioch. An 
expanded revitalization strategy 
would locate BART extension 
stations in downtown Pittsburg and 
Antioch to increase their 
attractiveness. Future development 
would be redirected to the areas 
north of SR-4 by establishing a 
limit to urban expansion. 
Alternatives 2, 3, 4 and 6 explore 
development of a community 
center in West Pittsburg, although 
die area is now unincorporated, 
making it more difficult to initiate 
the other steps which would be 
required to revitalize the community 
• Current land use controls, 
public works programs, and plans 
envision continued suburban growth 
south of SR-4. Alternatives 2, 4, 

6 and 7 explore extensions which 
will serve and further generate 
low density single family home 
development. Alternatives 4, 6 
and 7 assume suburban growth 
resulting from a continuation of 
present land use control practices. 
Alternative 2 explores supporting 
this growth direction with a 
program to establish new major 
activity centers more central to 
the future communities of 
Pittsburg and Antioch. All of these 
alternatives will enable an 
evaluation of the effect of suburban 
growth on die older areas of these 
communities . 

• Alternative 3 explores a 
compromise development strategy 
to accomplish both downtown 


revitalization and suburban growth. 
Hast of Antioch 

~ o Contra Costa County staff have 
finalized the Open .'jpace Element 
of the County General Plan which 
envisions continued agricultural and 
open space use of the East County . 
Land use controls, such as a 
moratorium on subdivisions and a 
10 acre minimum lot size for 
agricultural zones will be needed 
to implement the plan . Suburban 
development in East County could 
be discouraged by these controls: 
public purchase of open space and 
not providing urban services. 

Hove ver, other incentives may be 
required for agricultural use of 
the area to continue. Alternatives 
1 and 5 explore the possibility of 
complementing these controls and 
incentives with a BAR I extension 
serving concentrated development 
in already urbanized areas . These 
alternatives enable an eval nation of 
the BART patronage implications of 
limiting urban expansion into East 
County, and also enable a 
determination as to whether or not 
the Open Space Conservation Plan 
and a BART extension are 
compatible . 

• Alternatives 3, 4, 6 and 7 
explore the growth direction which 
will result if residential develop- 
ment does occur in East County. 
These alternatives provide stations 
emphasizing local automobile 
access and BART service to 
commuters with jobs or other 
destinations outside the corridor . 
This type of extension design is 
most encouraging of suburban 
growth and requires substantial 
growth to provide BARI' ridership 
comparable to patronage from 
stations on the Concord line. 

• Alternative 2 explores 
combining both population growth 

in the East County and preservation 
of agriculture by development of a 
new town to accommodate 50,000 
people or more. The town would 


be located in Lone Tree Valley 
where natural resource studies 
indicate limited environmental 
damage from development and 
avoidance of the higher development 
costs of suburban lower density 
development in an area further 
east. Changed development 
patterns, emphasizing pedestrian 
orientation to community facilities 
and the BART station and high 
density housing, would allow open 
space and agricultural conserva- 
tion elsewhere in the area. 

An Extension -Growth Alternatives 
Memorandum (May 2, 1973) 
provided a description of the 
development strategies for each 
corrido r alte rnalive . 

E VALUATION OE EXTENSION - 
GROWTH ALTERNATIVES 

The approach of the evaluation 
method was to present information 
on the direct and indirect impacts 
of BART extension alternatives in 
a simple and straight forward 
manner. Eor each of the criteria 
discussed in Section 2, information 
was collected describing each 
alternative's effect on the corridor 

and developed to a level of detail 
sufficient to arrive at reasonable 
choices between the alternatives. 
Some criteria overlap and 
interact with others, and the 
evaluation process was not 
regarded as a rigid structure into 
which all information must fit. 

Instead of going into a detailed 
narrative in the main body of the 
report of the comparison of the 
seven alternatives that occurred 
during the second phase of the 
evaluation process, only a 
summarized rationale for the 
selection of two alternatives is 
included in this section along with 
the reasoning for eliminating the 
other five extensions. Details* of 
the evaluation work, in the form 
of tables of comparison, are 
contained in Appendix D . 


Recom mendations 

The recommendations were that 
two BART extension -growth alter- 
natives be studied further: 
Alternative I with some modifica- 
tions, and Alternative 4. 

In their most southerly sections, 
Alternatives 1 anil 4 hail the same 
alignment, specifically from the 
Concord Station via Port Chicago 
Highway to State Route 4. At that 
point, Alternative l continued along 
Port Chicago Highway, while 4 
turned easterly over Willow Pass. 

A station was placed at Port Chicago 
on Alternate I in anticipation of 
extensive future residential devel- 
opment in that area . The line 
then continued easterly along Port 
Chicago Highway, the Southern 
Pacific tracks, Sacramento 
Northern right-of-way and into 
stations in downtown Pittsburg and 
Antioch. When it become apparent 
that development plans at Port 
Chicago were loo hypothetical 
since they depended upon the 
abandonment of the 11. S. Naval 
Weapons Station, the alignment 
through that area was dropped. 
Alternative I was then altered to 
agree with Alternative 4 to the 
east slopes of Willow Pass. In 

ibis area the modified line diverges 
in a northeasterly direction across 
the intersection of Port Chicago 
Highway and Willow Pass Road, 
connecting to the Alternative 1 
alignment at the Sacramento 
Northern Railroad. This, of 
course, resulted in the creation of 
West Pittsburg Station site that 
had not been considered in the 
earlier studies. The development 
strategy and corridor growth 
characteristics associated with 
the alternative are tie same as 
those described for Alternative 1. 
The modified alignment takes 
advantage of the reconstruction of 
SR-4 over Willow Pass and follows 
the freeway between Port Chicago 
Highway West and Port Chicago 
Highway East. 


Alternative 4 remains as 
described earlier, following the 
reconstructed SR-4 over Willow 
Pass and continuing in the freeway 
median to stations at Bailey Road 
in West Pittsburg, Railroad 
Avenue in Pittsburg, and a terminal 
station at "A" Street in Antioch. 

Modified Alternative 1 - The nature 
of the impacts of Modified Alterna- 
tive 1 are the same as those of 
Alternative 1. Slight differences 
will exist however, in the extent 
of the impacts for various areas 
since four stations are recommended 
on the modified route while there 
may be only three on the Port 
Chicago route. Key reasons for 
recommending this alternative were 
generally the same as for Alter- 
native 1 and were as follows: 

• Community Impacts - 
Displacement of homes, jobs, 
businesses and other direct 
community impacts are least for 
this alternative. No barriers to 
existing community access will be 
created and local street access to 
the stations will be good if im- 
provements endorsed by Pittsburg 
and Antioch are made. Other 
overall impacts are more limited 
than with other alternatives if 
housing and employment programs 
and business assistance programs 
are expanded, so that people and 
busincssess in older areas will 
benefit from the redevelopment 
which can occur around stations. 

• Development/ Redevelopment 
Potential - Modified 
Alternative 1 provides the best 
opportunity to accomplish plans 
and goals for the corridor which 
stress revitalizing the older areas 
of central Concord, West Pittsburg, 
Pittsburg and Antioch, as well as 
plans being considered by corridor 
citizens and governments to 
conserve die hills anil agricultural 
land in East County. By creating 






• .c whore people have a 
L om»i ,in J tu ; walki hike and travel 

tea 1 '' l !° 1L t ^ a „sportatiiin, rather 
by pU on the automobile, 

ll,l!n RAK'r extension also 

this l*A koy objectives ot the 

accontp ‘ s Reai01ial Transportation 

propose Lxtcn; . ion can provide 

7 a sJ opportunities l.y redirecting 
Growth, and the substantial new 
b .. k ot potential lor goods and 
1 i es created by growth, hack 
Z urban areas of the corridor 
‘‘‘her than spreading growth into 
.1 areas. Modifications of 
Alternative 1 have resulted in the 
, ,-tesl route between a north 
Concord station and West Pittsburg, 
while preserving the -tportant 

ot a route tit rough tilt Port 
Chicago area. If the U.S. Navy 
abandons the Weapons Station, a 
station here could serve a new 

community, major porter regional 
recreation area. 

# E nvironmental Impacts 
Alternative 1, with control of urban 
expansion into the hills and 
agricultural land in East County, 


results in less damage to Un- 
natural environment and nuninuy.es 
hazards u. urban growth, such as 
landslides, flooding, fire hazard, 
and earthquake damage. 

, l evel ol Service - Although 
stations along this route take a 
few minutes longer to reach by 
automobile from communities 
south of SR -4 Ilian stations of the 
other alternatives, this route 
provides the best overall trans- 
portation service for all people 
and activities. It locates stations 
within walking distance of 
neighborhoods where many people- 
have no automobile and close to 
existing and future shopping, 
community facilities, recreation 
and commercial and industrial job 
locations along the water. Uy 
locating stations in the downtown 
areas of Pittsburg and Antioch, the 
opportunity is provided for local 
feeder transit to serve people- 
living in the corridor as community 
public transportation to these 
activity centers. Alternative 1 
improves BAHT service to northern 
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t.-imin- 4-5 .Alternative Extension 


Route follows Poet Chicago Highway through Clyde 
autl weapon* shipment, area ol U.S. Navy Weapona 
Station . 

Station located opposite Mallard Reservoir . 
i Route follows SNRR through Pittsburg and ATSP 
through Antioch. 

, Station located on 8th Street near Railroad Avenue 
In Pittsburg . 

i Terminal station located on wsterlront to downtown 
Antioch . 


Martinez via SK-4, and provides 
tile- opportunity for local feeder 
transit from this area. However, tl 
does not provide improved HART 
service lo eastern Concord. 

. Kight-of-Wav. Construction 
and Operations - Alternative 
I, with modifications, is die least 
expensive ol the HART extensions 
studied by the project. However, 
the Willow Pass option is only 
slightly less expensive than an 
alignment through the Port Chicago 
area if the latter alternative 
consists of aerial and al-gradc 
construction tli rough the U.S. 

Naval Weapons Station in Port 
Chicago. This extension provides 
the same service schedule as the 
HART Concord line anti is the same 
as other alternatives in meeting 
HART's design and operating 
standards. 

The study leant recommended 
this alternative for lurther 
evaluation so dial llte real possi- 
bility of changes in zoning and 
subdivision , public works and 
services, programs, and 


community attitudes toward 
liveability which are necessary lo 
begin a new direction of corridor 
growtit could be studied . 

Alternative -I - Roy reasons for 
recommending this alternative 
were as follows: 

• Community Impacts - Without 
assistance to people and businesses 
in areas redeveloped in association 
with Alternative 1, Alternative 4 
will be the most Limited in its 
overall community impacts, 
although older areas in the 
corridor will gradually decline. 
Tltis extension route will be 
slightly less noisy than Alternative 
1 since most of the line is in 
median of SR-4, a major noise 
source itself, but requires land 
for construction which will displace 
more houses and businesses. 

. Dcvelopment/Re development 

Potential - This route 
stimulates growth which is most 
consistent with the trend ol 
government land use regulation, 
which extends roads, sewers, 

*c£ >. 


l- icure 4 -h .Alternative Extension 2 


Route follows Pot! Chicago Highway through 
Clyde and U.S Navy Weapons S.aiio,.. 

, Station lo. at-d on site ol Po«« l bn •*£•* 

, Route follows MoKTi.nu.c Aqueduct to ' n, P 

, ii. git 4 tl hi .ii I'lttslniig and Antioch. 
Stuntman; lollow s •* fc 

, West Pntsborg Station ai liaiU-y R-ad. 

> Pittsburg Station Jt Camp Stone in an . 

, Anno. ti Suiio. o Con ,„ t... ' 

, w- U- lolluws SP Hacks snd curves aiound lo Lone 

e Valley. 

• ; tn Ins I Station in Lone Tice Valley. 


[.lire 4 -1 -Alio i llative Extension 


Pori Chicago Highway- 

, Station ne a i Railload Avc .uc in Pittsburg. 
, 1c .initial station ai "A" Sueei In Antioch. 


flood control and other urban 
services into rural areas after 
applications lor new development 
have been approved. This BART '■$ 
extension encourages low density 
spread growth into the hills and A 
agricultural lands of central and f , 
East County, and generates a 
large market for new shopping and 
services in growth areas south 
and east of SR -4 . 

• Environmental Impacts 
Overall environmental impacts 
were not a reason for choosing 
this alternative, although direct 
new impacts of the line itself are T 
the most limited. This BART 
extension will stimulate a 
continuation of spread suburban 
growth at a more rapid pace than 
trends, resulting in considerable \ 
hazards to new growth in rural ;■« 
areas and damage to farm lands, 
wildlife habitats, plant communiti 
and other irreplaceable natural 
resources . 

# Level of Service - This route 
places HART stations and ample 


I-- j i.urc- 4 -M .Alternative Extension 


Ro„,e follows Poll Chicago Highway, thco goc. .loog 
SR-4 median over Willow Pas> Ro^- 
Station located on Port Ch.cugo Highway two mile, 
ooith of downtown Concord. 

Route continues in SR-4 median, 
i Station al llallc) Road interchange. 

, Station al Railroad Avenue interchange . 

, Terminal station In Antioch al "A" Street. 


. ^ 

Ri.riiri! 4-9 .Alternative Extension; 


. Route follows Concord Bl.d. 10 , KlrUr «"* 4 
.„d tunnels Ih.oiigh hill. » Pllt.hu.g. j 

. Si. Hon loc.ied ne.t Perlorming All. Coaler J 
Klrkcr Pass Road. „ J . 

. Route emerges Irom runnel to lollow the UTSF 
Railroad through P.usburg .ud Aniioch. 

. S..,loul»P..Hh«,g.. Rail. , 4 

• Terminal station in Antioch along 

downtown. g 
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.line witiiin a convenient drive 
l ,nr „ ir ,hile from tiie comimmities 
^cre°n,os, people will live if 
accelerated growth occur s . If 
trends continue, most future 
‘rridor residents will work 
elsewhere in the region and this 
outc is also most accessible* to 
areas where large numbers of 
commuters will live. Alternative 
4 improves BART service to 
northern Martinez via SR-d, and 
provides die opportunity for local 
feeder transit from this area; 
however, it does not provide 
improved BART service to eastern 

Concord. 


TIic study team recoin mended 
further evaluation of Alternative 4 
to assess what the effect on HART 
ridership would be of expanding 
SR -4 in a joint transportation 
facility, and to determine whether 
new land use controls or urban 
service policies could be imple- 
mented along with this BART 
extension to minimize the 
environmental impacts of growth. 


RATIONALE I OR DROPPING 
ALTERNATIVES I- ROM 
CON SID E RATION 


# Ri ght-of-Way, Construction 
and Operations - The cost of 
Alternative 4 is slightly higher 
than Alternative 1, modified, 
although comparable to Alternative 
2 and 3, and substantially less than 
Alternatives 5, 6 , and 7. This 
extension provides the same 
service schedule as the HART 
Concord line and is the same as 
other alternatives in meeting BART 
design and operating standards . 


The remaining alternatives were 
not recommended for further study 
for a variety of reasons: 


Alternative 2 


- This alternative 


explores the idea of building 
concentrations of shopping and 
apartments in new centers that are 
closer to the middle of West 
Pittsburg, Pittsburg and Antioch. 
The route also extends to a new 
community in Lone Tree Valley 
and provides the option for a 



Figure 4 -10 .Alternative Extension 6 Figure 4-11 .Alternative Extension 7 


Route branches from existing BART line at Oak Ciove 
Road, tunnels thtough Lime Ridge and lollows Bailey 
Road. 

Station located on Bailey Road near Clayton Poad. 
Route tunnels through hills 10 join SR -4 ai Bailey 
Road Interchange; lollows SR -4 median to Anuoch . 
West Pittsburg Station al Bailey Road interchange. 
Terminal station at County East Shopping Center. 


Route bianchra from existing BARI line at Oai Grove 
Road; tunnel.s through Lime Ridge lo Stale College sue 
and then tunnels through hills under k.irker Pass lo 
Join SR -4 . 

Ststlon located north ol college site on Ygnacio Valley 
Road . 

Route emerges from tunnels to |om SR -4 west of 
Railroad Avenue ami lollows SR -4 median to Antioch, 
Pittsburg . 

Station located between Radical* Avenue and Harbor 
Drive . 

Terminal station ai "A" Street In Antioch. 


station in tlu* Port Chicago area, 
if the U.S. Navy abandons the 
Weapons Station. The "new 
centers" idea In s been found to be 
inconsistent with both existing and 
new plans and goals for corridor 
growth. 'File Lone Tree Valley 
new community site was selected 
because relatively limited 
environmental damage could result 
from its development. However, 
the site is too small to accommodate 
even at very high densities, 
sufficient population to justify the 
costs of development and of the 
additional length of the BART 
extension. The alternative is less 
convenient by automobile than 
Alternative 4 anil does not serve 
neighborhoods with low car owner- 
ship, job concentrations and 
commercial centers other than 
County East. The community 
impacts of this route are sub- 
stantial. 'Fit is HART extension 
costs more than Alternatives l , 3, 
and 4 without correspondingly 
improving transportation service 
or decreasing growth impacts. 


Alternative 3 


- This HART 


route displaces the most houses, 
businesses and jobs of all 
alternatives and is the noisiest in 
residential areas. Il creates the 
most separation of residential 
areas in Pittsburg and Antioch. 

The route complies with plans and 
goals of Concord anil Martinez 
but is inconsistent with 
revitalization plans for 
Pittsburg and Antioch. Growth 
associated with the alternative is 
incompatible with plans to conserve 
hills and rural land in Hast County, 
anil would result in moderate 
environmental impacts. 'Phis 
alternative is not convenient by 
automobile and lias poor local 
st reet access . However, stations 
are located within walking distance 
of neighborhoods with low 
automobile ownership . 


Alternative 5 - This alternative 

is similar to Alternative 1 in 
conservation of rural laud, service 
and opportunities to revitalize 
corridor downtowns . In addition, 
it provides nca rby HAR P service 
to commuter neighborhoods in 
east Concord and Clayton as an 
alternative to overloaded arterial 
street routes to Lite existing HART 
line. However, it does not improve 
service to Martinez, Port Chicago 
or West Pittsburg. Overall 
community impacts are low if the 
Concord Boulevard section is in 
subway. It is also low in 
environmental impacts providing 
additional pressure for development 
in the extremely sensitive area 
east of Concord is strictly limited. 
However, the cost of this 
alternative is only exceeded by 
Alternative 7 anil would be highest 
of all with the Concord Blvd. subway. 

Alternatives 6 and 7 - These 

alternatives had similar 
characteristics . Direct community 
impacts were high for both 
alternatives. The growth 
associated with the alternatives is 
not consistent with plans for 
revitalization of existing downtown 
areas in Concord, Pittsburg and 
Antioch, as well as conservation 
and open space plans for 
preserving the hills east of Concord 
and agricultural lands in east 
County. Although these 
alternatives have good local street 
access, they bypass downtown 
Concord anil Martinez, and are not 
convenient lo neighborhoods with 
low automobile ownership or to 
job concentrations in Pittsburg and 
Antioch. Scheduling characteristics 
are a major disadvantage, since 
tin* interval between HART trains 
on these routes will be twice that 
on the remainder of the Concord 
line. Alternative 7 costs the most 
of all the alternatives. Alternative 
6 , together with Alternatives 2 


and S, are the next most costly. 

FINAL SELECTION 

In the third phase of the eval- 
uation process, impact data 
developed for the two selected 
alternatives was reanalysed in 
order to provide residents of the 
corridor and their elected officials 
and city and county agencies with 
an opportunity to compare and 
weigh the advantages and disad- 
vantages of route Alternative 1 
and route Alternative 4 and their 
respective growth options. 

The critical choice which had to 
be made was between the implica- 
tions of the HART -growth options in 
terms of community and environ - 
mental impacts, development and 
redevelopment potential and 
overall system costs and service. 
To assist in this decision making 
process, and to ensure maximum 
exposure to pertinent issues 
implied in extending BARI’ into the 
Pittsbu rg- Antioch corridor, a 
report describing and comparing 
these HART growth options was 
printed in newspaper form and 
widely distributed to the* general 
public and to interested parties in 
April, 1974. 
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Alternative 


This BART extension would 
follow a routing from the downtowns! 
Concord Station to a station in m 
North Concord and follow the ,|* 
freeway over Willow Pass to a 
station in West Pittsburg, down- J|j 
town Pittsburg and Antioch. 

Optional routing through the U.S. ja 
Navy Weapons Station would 
provide the opportunity for a 
station in a new community, port « 
or recreational area in Port 
Chicago if the Weapons Station is |9 
abandoned prior to construction o(|j 
the extension . 


baxtsebvicb 


GROWTH 01 RECTI ON 


liVELOPMENT STRATEGY 


Lx.ttui.,: si 


provide:. iu.'Ii In- 
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Alternative 


DART Concord L.ine 


DART Extension 
& Stations 


BAHT S HR VICE 


CORRIDOR 

arba 


ROUTE AND STATIONS 


CONCORD/ 

CLAYTON 





Alternative 


evaluate 

patronage 

service, 

jevelopn) 


patronage estimate for all of the 
Concord line. Although more i 
people live in the extension 
corridor with Alternative 4, 
corridor residents with Alternate 
1 modified will be more likely to 


The Regional Transit Travel 
Projections Project (RTTPP) 
estimates that 16,000-17,000 
people per day will ride a Pitts 
Antioch BART extension in 199< 
about one-sixth of the 1990 


Patronage 


Population 'Actli 


PATKON/.Ct. (1) 


-Antioch good 


linns in Pittsburg 
:Ucr bus routes to provide In* 
pubhc transportation to shopping, 
tdustnal Job locations and othar 


Trips 


(or loc 


concentrations of public 
uriatlon dependent 
lion in corridor . 


Good street access via several route 
ned uowntown steeet Improvements ai 


Good street access via Railroad Avcnu 
Harbor If planned improvement* are ir 
hi-itoo generated traffic Is light. 
Street access must be developed (rota 
Willow Pass RoaJ to statloo sue. 
Station generated traffic Is light. 

Good street access via SR-4 and Pon 
Chicago Highway. 


i is potential transfer pola: beta 
Area-Stockton rail tocaecuo# b 
Sacratncnto-Stackton-Bay Arsa 
n Corridor Study (SSBATCS)or 


in Pittsburg- Antioch 
shopping, communit 
. and employment 


Pittsburg 


West Pittsburg Station is potential transfer 
W i Wun sSilATCS "BART continuation" to jit 
Sacramento and BART Putsuurg- Antioch Hu. |j 

North Concord Station provides for foedar bus 
service from Northern Marunex. 


30X. *1 « rl P» 


Bus Express Service will bu provided. 


mtown 

tiled. 


Concord 


HI, Test* 2 and 3. Patronage IS one-way ld?i 


(1) Patronage estimates froi 

(2) Includes Loth productlui 


140, 000 square feet of commercti 
activity, and several community 
facilities; nearly five times the 
direct impact on housing and 
three times the direct commercia 
impact of Alternative 1 modified, 


Both alternatives will require tne 
relocation of homes, businesses, 
and community facilities to provide 
for the BART right-of-way. 
Alternative 4 necessitates 
relocating at least 225-235 homes, 


Community Impacts 


NOISE /PRIVACY IMPACTS 


RELOCATION IMPACTS 


ircing of ealS'lng scpai 
SNR K b Purl Chicago i 


BART 


Wi..i I'msbing (R.R.): tjsl ' 
anu visual burner reinforces t 
Welt Pittsburg ftom the propoi 
conniuiiliy (sec Pittsburg Geuc 


Administration 
Land (presently 
vacant) 


If aerial, visual separation beiw««. 

1 rest of die community. » 

): BART Station will provide at-grad* i p 
crossing the railroad Iron downtown* 
see local plana, goals and pollctai «u» 


'll. Pittsburg 


Hospital* 


Slight decline ugrl 
cultural Juba 


Others 


fixed Income ai 
North Concord 



**•'»*»» -»* f 


Alternative 


4 


ride BART. The result is that both c 
alternatives have about the same w 

total number of riders. Alternative tl 

I modified will carry more non- ii 

work trips and more people from d 

elsewhere commuting into the d 

PATRONAGE (1) 
Work Trios Non-Work Trios 


By Corridor 
Residents (2) 


corridor to work. Alternative 4 
will carry more people living in 
the corridor and working elsewhere 
in the Bay Area, particularly in 
downtown San Francisco and 
downtown Oakland. 


Alternative 1 modified locates alternative will increase if these 

stations where transfer connections connections are made, 
are possible between BART Am Irak 
service to Stockton or new high- 
speed public transportation to 
Sacramento. The patronage of this 


Parking Potentiil 0 .■ 


By Others 

200 

100 

dy Corridor 
Residents 

3, 600 

4, 200 

B, Others 

400 

400 

By Corridor 
Residents 

1, 600 

900 

By Others 

100 

100 

By Corridor 
Residents 

2, 200 

1,500 

By Others 

400 

100 

By Corridor 
Residents 

21,100 

10, 800 

By Others 

1,100 

700 

By Corridor 
Residents 

16, 200 

8,300 

By Other* 

400 

1,400 


Existing <0% of trips 


(3) Does not Include tdps attracted to corridor stations produced by other corridor stations (Intra -cor ridor trips). 

NOTE: Patronage figures for AlternaUve 4 will be reduced slightly due to Increase of headways In downtown San Francisco. 


Staiio.i generated traffic Is moderate. 
Traffic ll.i'Ugli "A" Street Inter, lunge 
will be heavy; Involves several timing 

Stan, n generated traffic is moueraie. 
Railroad-Harbor Interchange capacity 
adequate for projected 1990 traffic, 
i Station traffic Is light. 

Willow Pass Road, the major acmes 
route, will be heavily travelled by 1990. 
i Station traffic is light, 
i Good street access via SR-4 and Port 
Chicago Highway. 


Station traffic la heavy. 
Routes to station will be 
1990. 


> away liuin most public 
irtation dependent popu- 


Stations away from major Job 
locations and community faci- 
lities except Pittsburg City 
Hall/High School complex. 

Stations convenient by auto- 
mobile from suburban areas 
south of SR-4 and east of 
Antioch . 


• Requires rebuilding SR-4 from Port 
Chicago Highway East and "A" Street 
Interchange In Antioch. 

• Station locations Inappropriate for transfer 
points between SSBATCS alternatives and 
BART. 

• North Concord station provides for feeder 
bus service from Northern Martinez. 

• Bus Express Service will be provided. 


The indirect impact of Alternative 
1 modified will be to increase 
property values and rents in 
downtown Pittsburg and downtown 
Antioch. Unless the redevelopment 


1 modified provides for low-cost 
housing, such housing will be 
adversely affected by these 
increases. Alternative 4 will 
accelerate the decline of 


program associated with Alternative residential areas north of SR-4, 


thereby increasing die supply of 
substandard low-cost housing in 
the corridor . 

Noise impacts and loss of 
privacy to views from passing 
trains due to BARI’ are comparable 


llrccl Kelocatloi 
135-MO houses 
90-95 apartme 


Likely increase 
housing coses Id 
N orth Concord. 
None in Pittsburg- 
Andoch . 


RELOCATION IMPACTS 

Jobs Commence 

Direct Hcloc.il. on 
s 6 mail fonincsses, 

110.000 sq. ft.. 130- 
MO employees. 

s I heavy commercial 
business, 22,000 
sq . ft ., 15-20 empl . 
s I wholesale business, 

4.000 sq. ft., 2 empl. 
• I warehouse In 


Indirect Impacts 

• Slight In urban areai 

# Substantial decllns 
agricultural Jobs. 


NOISE /PRIVACY IMPACTS 


• 100’ strip through 
Grammar School 
Administration 
land (presently 
vacant) 

s 200' strip north 
side of Ambrose 
Pork. 

• Wste r company . 

• 100' snip of Los 
Mcdanos -School 
Playground. 

• 200' strip of 
John Marsh School 
playground . 

s 2 churches. Elks 
Club. 


Houses 195-2 
Apartments 20 
Schools 1 


Distance from BART 

100' 200' 300' 500' 

195-205 470-485 800-820 1400-1450 

20 70 112 200-210 



.or both alternatives. Alternative 
1 modified will be a more visible 
separation of the community in 
West Pittsburg and Pittsburg if the 
downtown alignment is on an aerial 
structure . 


No i lit Concord: Visual reinforcing of existing separation North 
Concord Community by SNR R I. Port Chicago Highway. 

West Pi ttsburg (i leeway): BART and expanded SR-4 reinforce 
the existing barrier dial separates the community from the 
hills. 

Plltshui,; & Antioch (Freeway): BART and expanded SR-4 
reinforce existing separation North t South Communities. 




Alternative 





a % % 


rnh-^:- 
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Development & 
Redevelopment 
Potential 


modified could is applied to zoning and subdivision^ 

ificantly to the controls. This general direction | 

of downtown Pittsbuig of development and redevelopment 1 


Alternative 1 modified could 
contribute significantly to the 
redevelopment of downtown Piltsbuiy 
and Antioch while allowing for 
conservation of rural lands in hast 
County provided a strict adherence 

INDIRECT IMPACTS 


OI UCVClU[jmoiit r 3 

is in conformance with both local 'i 
and county plans, but is neither 
consistent with zoning in some 


Public Work! I 
Service Rtqulreiatui 


DIRECT IMPACTS 


Concord: In conformance 

fTiuorJ 4 
pUm/|!d*l* • 


Muiiul.1 density xonlug. 
Open spite element. 

• Antioch: Suppoits marloa- 
revitalized downtown. 

• Las: County : Conform* 
with conse t vatlon end open 
*pace element now under 

consideration ■ 


Recreational i 
Social Service* 


Joint use of 
right-of-way In 
Pittsburg and 
Ar.tloch . 


W tilt m 1/4 mil'- : 

| l.kn.cikJ 1 1 School 
1 Municipal gull course 
Antioch City Hall 
I school administration 
tutldmg 

Recreation pl*-T 

Within 1/-J mile: 

1 Junior High School 
Pittsburg Cay Park 
Antioch Municipal 
Court 

Antioch Senior 
CllUene Center 
Plttaburg waterfront 


• Moderate Increase in population 
over trend gr- vth, significant 
Influx of moderate ;aco..ie house- 
holds In older areas of Concord. 
Pittsburg and Antioch. 

• Low and fixed Income families 
will continue to live In older areas 
of corridor only if there are speci- 
fic program* to provide low co*t 
housing . 

• Majority of population must be 
attracted to higher density mixed 
community llfe*ryl*. 


Concentrates Job increase 
In existing commercial areal 

, s.ow decline in agricultural 
employment . 

, Moderate Increase in net 
out-commutc of resident 
labor force. 


• Concentrates land uses 
In already urban area* . 

* Potential for new com- 
munity port or recrea- 
tion facility if U.S. Navy 
abandon* Weapon* Station. 


Environmental 

Impacts 


Thu direct impacts of the BAR f line 
and support facilities on the natural 
environment are moderate. 


damage to the natural environments 
These impacts could affect 134 3 

square miles of land with valuable./ 

1 „„»-ir>iil rural"! 


AlternaUve'a wUl sUmukte new growth biological resource 
AltL ! cause and water resource 


into rural areas that may cause 


DlOlOglCUI **t> ■, 

and water resources, or visual 


into rural areas that may cause rccs In 

considerable and irreparable damage . recreational resources. 


• Linear mile* of 1-INb 4 YARD 
IMPACTS 


Ralnforce* Ex*ltlng Impact* 


• Seismic 

Hazard* 


* Agrlccltur*! 
and Water 

Resource* 


Create* New Impact! 


. Square Mil** of GROWTH 

IMPACTS 


Relatively Minimal 


Relatively Minimal 


Example: 13 .98 *qusr* mile* of d 


I! development would affect critical wildlife with Alurnafve 4. 





ar ,as nor with the pattern of 
development which has been 
occurring . This alternative 
nrovidcs the best opportunity for 
joint uses of MART stations and 
rights -of way (e.g. parks, tra.ls, 


bicycle paths, day care centers) 
and in developing clusters of 
community facilities and businesses 
within walking distance of HART. 

Alternative 4 would stimulate 
overall population growth in the 


area and encourage the spread of 
new development to the south and 
cast of the existing urban area . 
This general direction of 
development conflicts with the 
prelim inary plans of Pittsburg, 


INDIRFCT IMPACTS 


. Concord: In conformance 
Jiih Concord fc Martinet 
plant/g 0 *** • 

0 wm Pittsburg: Inconil*- 
trr.t with "P' n ‘P*** 
element . 

• Pliiaburg: Inconsistent 
with itioTt planning Inten- 
tions; consistent with 
current toning . 

• Antioch : Incontlttent with 

prellinlntry downtown plan. 


Zpaik. 

Plitsburg Civic Center 
l> City park 
County Admlolatratfvs 
Building 

Comnunlty Hospital 
Teen center 


i Substantial Increase In population, 
significant Influx of higher Income 
families Into suburban areas 
• outb of Sit - -» and last County. 

» Decline of older arcus of 

Pittsburg ond Antioch provided 
low cost bousing lor low and 
fixed Income household*. 

• Majority of population must still 
prefer aproad suburban com- 
munity lifestyle . 


Dispersed population 
serving businesses spread 
Job increase. Job increase 
d„es not inaKli predomin- 
ate white collar Sr ills of 
resident labor force. 

i Substantial decline In 

agricultural employmer* 

> Substantial Increase l:. 


addition, nearly 80 square miles 
of hazard areas subject to slope 
failure, high seismic response, 
fire and flooding will jeopardize 
the new growth stimulated by 
Alternative 4. Many of the impact 


areas arc overlapping. 

Provided zoning, subdivision 
controls, limitation of urban 
services expansion, and oilier 
government actions that are part 
of Alternative 1 modified are 


strictly adhered to, this alterna- 
tive has few adverse impacts on 
the natural environment since il 
redirects new growth away from 
rural lands and back into existing 
urban areas . If a commitment 


Linear miles of LINE & YARD 
IMPACTS 


Reinforce* Existing Impact* 


Creates New Impact* 


Square Miles of GROWTH 
IMPACTS 


Example: 13.98 squai 


. 11 ,. of do... development woold eUect UMlc.l wlldltf. »>* *!•«*“**>»' 


Alternative 



Antioch and the County, although 
it continues the pattern of develop- 
ment which occurred until late 
1973 . 


Public Works 0 

Laul U'c Servicf Aruulrements 

Chi'-ri.-riMlcs ___ 


• Spreads new development. 


r.XIUdSlvO 




is not made to these governmental 
actions, Alternative 1 modified 
will have significantly greater 
environmental impacts, hut still 
not nearly as serious as with 
Alternative 4. 



6.46 


21.42 


44.21 






Alternative 


Costs 


Construction 

Cost (l) 


Uli lm»t( Train Headway* 
peak Hour 
(Minutes) 


Construction cost is approximately 
the same for both alternatives. The 
cost of Alternative 1 modified, 
including cost of rights-of-way, 
construction of all facilities, 
additional BART vehicles required 


Vehicles Required 

„ . . Vehicles Req d 

Tr.lu. »«■! •> 0 . (3) 


by the extension, and contingencies 
and management is $137 million \ 
(est. in 1973 dollars). Comparably 
costs for Alternative 4 are $143 
million; however, the cost of S 
reconstructing SR -4 to fit BART .j 


Additional Vehicle* Required 


Vehicles Req’d 
vlih epere* (4) 


0) AH *«|- • umSr ' 

epecleUy cooireci*. l*r* coueci. 

end leaung . pmebura. «dd |18 Million. 

(3) Subway construction through City of mi.burg. 


,„J financial charge*. Uodaeaplng. 
trance, and co.t of pre-operation 






i „ . t <IM* 'A-A ■*- -•<»**** ' 




Masses 



Alternative 


4 


into the median is $42-48 million. 
Thus, the combined cost of 
constructing the joing BART 
highway corridor envisioned by 
Alternative 4 is $185-191 million. 
The combined costs of BAR 1 , the 


highway and any other regional 
transportation projects in the 
corridor will be considered by MTG 
when allocating regional 
transportation funds to the various 
parts of the Bay Area. 


Vehicle requirements, frequency estimates only and are in 1973 
of service and other operating dollars, 

characteristics are comparable for 
the two alternatives. 

It must be remembered that 
these costs are for compar live 


Construction 
Colt 0) 


Ultimate Train Headway* 
Teal. Hour 
(Mlnutct) 


Vehicles Required 


Trains Rcq'd 
on lino 


Vehicles Req' d 
on line (3) 


Vehicle* Req'd 
will) spares (4) 


Additional Vehicle* Required 




Summation 


150 


BART 




100 

Cost $ millions 

/} 



('73 dollars) 

v<q 

f 


BART 143 


. 

50 



p 7 


SR-4 48 


|| 


Total 191 


(3) 147 on-line vehicle# required to r service to Concord in 1990 without extension. 

(4) 162 vehicle* required Including spare# without extension. 

(5) Associated with Alternative 4 are additional fraaway Improvamant costa of $42-48 million. 


31 





PUBLIC KEN j 1E E " 

alT KKNA11VLS 

.. a follow-up to ilio distribution 

( proccdlnu ”' for '" atiOH - U 

V ow pt'KOS.s was begun 
lU . -in,, the Citizen a ml 

T^hni^l'AJvisory Com miitees, 

* . , Citv councils representing 

immunities within the project 
. .. ,ea, other interested 

»■ tha 

corridor . Por those citizens of 

■ , ar ea who had not liad the 
opportunity to become involved in 
.a . project up to tins point, two 
public meetings were held m May, 
one in Concord for residents ol 
Concord and Martinez, the other 
in Antioch for those living in 
Pittsburg, Antioch and the hast 
County . Based upon a general 
endorsement obtained in this 
review period, and strongly 
influenced by official recommen- 
dations of the City councils of 
Pittsburg and Antioch, the Board 
of Control voted Alternative 1 
Modified as the recommended 
extension. However, this recom- 
mendation does not preclude final 
adoption of a Port Chicago ioute 
(Alternative 1) if it is found feasible 
and acceptable at the time ol final 
location and design. The under- 
lying reason for this selection was 
a desire within the corridor to 
retard the rate of development of 
the remaining open space anil al 
the same time rejuvenate the older, 
deteriorating portions ol the bast 
County, mainly in Pittsburg and 
Antioch . 




Section 5: 
Recommended 

Route and Stations 


The length i)l i I k- BART extension 
I roin I In- Concord Station to anil 
including tin- An I inch Station is a 
little over 14-1/2 miles. The line 
consists ol several types of 
construction anil lor the purposes 
ot this report has been divided into 
zones with boundaries at the 
locations where the construction 
type changes or on either side ol 
the station structures. The 
purpose of breaking the line into 
zones was to provide a description 
of impacts as they relate to each 
section type. In the following 
narrative and on (lie accompanying 
drawings, Figures 5-1 through 
5-3, impacts oi tile HART line 
on Id zones lettered "A" through 
S are described in terms ol lineal 
feet of natural resource impacts 
and community impacts. 

Concord to North Concord 
The extension begins at the 
north end of the existing Concord 
Station platform. The line, on 
aerial structure, curves imme- 
diately to the west through an area 
of both commercial and residential 
development and moves into an 
aerial alignment in the median of 
Port Chicago Highway . The 
portion from Concord Blvd. to 
just north of the park is on a wide 
aerial structure due to the need 
for a double -ended turnback track 
north of the Concord Station . It is 
presently planned to reconstruct 
this highway as far as SR -4 into 
a four lane arterial at the same 
time that the BART extension is 
constructed . It is assumed that 
tile existing Sacramento Northern 
Railroad property adjacent to the 
highway will be available for use 
permitting a BART alignment in 
the median or Pori Chicago High- 
way. The line continues northerly 
in the median until it crosses over 
the northbound lanes in the vicinity 
of Ranchito Drive, just behind 
several private residences and 
into an aerial station located east 


ot Port Chicago Highway in the 
vicinity of Sun View Terrace. 

Development along this lirst 
portion ol the line dictated the need 
fo t a detailed analysis ol noise 
impacts anil associated relocation 
requirements . 

Predicted noise levels generated 
by BART were determined for 
varying distances from a BART 
aerial structure. Once this data had 
been gathered, the values were 
compared to projected ambient 
noise levels . Though noise gen- 
erated by Sacramento Northern 
Railroad Ireight trains has been 
inconsequential since the early 
1060' s, the maximum decibel 
levels caused by existing car and 
especially truck traflic along the 
highway can be as high lor short 
periods ol time as those emanating 
Irom the BART trains. Further- 
more, the noise produced by auto 
anil truck traffic will become more- 
severe when the highway is 
widened to four lanes. With a 
predicted Average Daily Traffic 
flow of 20,000 vehicles in 1090, 
noise levels lor peak hour flows, 
taking into account the affects of 
lower speeds and grades on trucks, 
may be comparable to those Irom 
BART. For example, noise levels 
generated by traffic during the 
most active 10 percent of the peak 
hour at a distance of 100 feet from 
the roadway, assumes 2,000 
vehicles per hour travelling at 40 
miles per hour with 5 percent 
trucks and a level roadway grade 
would be in the region of 71 to 76 
dlla . The difference between this 
sound level and the levels generated 
by 10-car BART trains travelling 
at M0 miles per hour on an aerial 
structure equipped with sound 
barriers, is very small. However, 
both ol these levels fall within the 
range ol unacceptable noise 
according to criteria established 
by Hill), I - 1 1 \V A, and the FPA. 

In the vicinity ol the station, 
lower noise levels generated by 


the slower speeds of t he trains 
will be somewhat offset by the 
sounds caused by braking. The 
station has been moved to the east 
away Irom the residential areas 
on the west side of the highway. 

Due to the apparent small 
differences in noise levels and the 
present uncertainty as to legal 
implications of federal noise 
standards, no conclusion was 
reached at this time as to the 
extent or necessity to purchase 
homes paralleling Port Chicago 
Highway. This decision will re- 
quire lurlher study when the line 
is committed and will have to be 
balanced against the attitudes of 
till- persons owning the residences 
involved . 

As part of the sillily of how to 
reduce noise levels, a depressed 
BART alignment in the median of 
Port Chicago Highway was 
analyzed. I his type of design 
will in most cases result in lower 
noise levels, however increased 
space requirements will 
necessitate the purchase of approx- 
imately hO percent of the homes 
that may have to be purchased with 
the aerial line. The overall 
cost of both alternatives was about 
the same up to the North Concord 
Station but through the station and 
north ol it the cost of the depressed 
alignment would add several 
million dollars . 

"The end result is that an aerial 
line is proposed for this section. 
The final resolution of the right- 
of-way purchase anti the final 
location of the BART lines should 
be settled in the first phases of 
linal design and be based on a more 
detailed study. 


North Concord to West Pittsburg 
North o| the station the line 
continues on aerial structure for a 
short distance, thence into an at- 
grade configuration between Port 
Chicago Highway and the soon -to- 


be -built on-ramp to State Route 4 
on one side and a relocated track 
belonging to tile U ,S. Naval 
Weapons Station on the other side. 
The line then curves to the east, 
descends into subway beneath the 
eastbound lanes of SR -4 and 
ascends into an at-grade alignment 
in the median of the freeway. 
Certain construction problems will 
arise in ihis area due to the need 
to maintain traffic on the east- 
bound freeway lanes. The line 
continues within the median in an 
easterly direction until east of 
the Willow Pass Road interchange 
where it transitions into subway to 
pass under the westbound lanes. 
Upon emerging front beneath the 
freeway, tile line continues at- 
grade along the north side of SR -4 
until it transitions to aerial 
structure as it pulls away from the 
on-ramp from Willow Pass Road. 

Though construction work has 
commenced on the improvement of 
SR -4 to a six lane facility from 
west of Port Chicago Highway West 
to an interchange with Willow Pass 
Road, construction of the remain- 
ing section from the top of the 
pass to the existing freeway in 
West Pittsburg is presently 
scheduled to be done after 1980. 

For the purposes of this report, it 
is assumed that the freeway through 
this section will be complete with 
a wide median . This means that 
it will be necessary to shift the 
westbound lanes on the east s' 'e 
of Willow Pass when the BAR' 
extension is made in order to 
create the needed space for the at- 
grade configuration north of the 
f reeway . 

Fite aerial line then curves to 
the northeast and crosses over the 
intersection of Port Chicago High- 
way and Willow Pass Road into the 
West Pittsburg Station . Leaving this 
station tile line passes over the 
Southern Pacific Transportation 
Company and the Atchison, Topeka 
and Santa Fe Railroad, then 
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Figure 5-3. BART Alignment 
from Pittsburg to Antioch 
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ra de to parallel Hu- acrl 

;;: s , 

:* ckb ‘ ... Northern Rail road , i 

^'uiruu-na in a nonl.eaa.crly ^ 

"" 

The BAR r ‘ 0 parallel the 

lin,il “ '’.afo Northern Railroad 
SaCr “" then ascends k. aerial - 

lraiK ,o pass over Hie relo- 

structurc [;rom this p 0 i nl the 

calCt ,'J,ne continues to the east 

acr ! . so on-to-be abandoned 

in .memo Northern right-of-way. 
ller passing through the 

?^lrw of tho City of Pittsburg. 

“;^,»e.ned,ano,Hth Street 
‘ , continues into the aerial 
Pittsburg Station located between 
Cumberland and East Streets. 

Pittsbu^JiLc^i^ , 

— E^TorttuTstatTon the line 
continues in the median of 8th 
Street, crosses Harbor, and 

enters U.S. Steel property on 

aerial structure. The line curves 
the southeast, passe-s over th 
Atchison Topeka and Santa Fe 

Railroad tracks and yard on a 
double -column bent structure, and 
continues to the east along the south 
side of the tracks . After crossing 
over Loveridge Road and the last 
Atchison. Topeka and Santa I 
spur just to the east, il “ nJs 

to at-grade and the two HART 
tracks diverge to allow space 
between them for a storage an 

maintenance yard. Details of the 
vard layout are contained in 
Section 7. 

The split BART tracks remain 
a, -grade along the south side of 
the Atchison, Topeka and Santa 1 
tracks until just west of the Fibre 
board Plant in Antioch, where th y 
come closer together and ascend to 
an aerial structure in order to pass 
over the AT&SF tracks. Having 
crossed over the railroad on a 

double-column bent structure inc- 
line continues easterly along the 
north side of die tracks on a wide 


aerial structure until just beyono 
tbc cannery. At ibis pom. n 
descends .o a. -grade and enteis 
the Antioch Slat, on which is 
located belween t» and 1 bl.ee 
Has center platlorm station and 
two hundred fee. o! extra . . m 

beyond required lot sale ty 

measures, represent the end of 
the extension . 
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areas as well as patrons living 
North Marline/.. 


Kiss- Ride l ; aei lilie s 

To help reduce possible eonllict 


Thc proposed North Concord 
Station is located east of Port 
■’t.icaco Highway on undeveloped 
a„d belonging to the U.S. Naval 
Capons Station. A layout of the 
nation, parking areas, and adja- 
:cnl local streets are shown in 
re 5-4 . For general des- 
• riptiVc purposes, it can be said 
o |ie between Sun View Terrace 
,nd Panoramic Way . 
phis station will provide HAR P 
,atrons living in North Central 
Concord with the option of avoiding 
ongestion at the central Concord 
Ration. It will also directly 
, c rve North Concord residential 


with the northbound traffic flow along 
Port Chicago Highway, tlu* kiss-ride 
and bus parking areas arc separated 
from this major arterial and located 
along a one-way access road just 
to the east of the station structure. 
Also, most at the MART- related 
traffic movements in ami out of 
the lot will occur a I the access 
point opposite the proposed 
signalized intersection of Sun View 
Terrace and Port Chicago Highway. 
This allows those kiss -ride vehicles 
and buses which originate from and 
must return to the south to make a 
loop within the parking lot and leave 
via the above exit . 

Space will be allotted to the 
station for 20 to 2 5 kiss -ride stalls 
and 3 to 6 bus pads. In addition, 
the configuration of the present 
curb line along the west side of 



Port Chicago versus the filial 
alignment lor the tour-lam - , 
divided facility allows space to be 
provi led for both southbound buses 
and kiss -ride* vehicles which do 
no I wish to reverse lliei r il i rection . 

Pa rk -and - Ride Lot 

lhe pa rk -anil - ride lot will pro- 
vide spaces for approximately 
500 park -anil- ride vehicles. It 
has one major access point along 
Port Chicago Highway which is 
located opposite the highway inter- 
section of Sun View Terrace. An 
additional point ol egress is 
provided for northbound traffic at 
i he no rill edge of the lot . 

Pedestrian Access 

Pedestrian access from existing 
residential areas west and south 
of the HART station is potentially 
good . For the neighborhood to the 
south, pedestrian linkage could he 
developed either along Port Chicago 
Highway or through the recreation 
area on the southerly boundary ol 
the parking lot . Access for 
pedestrians coming from west of 
Port Chicago Highway or from the 
drop-off zone previously mentioned, 
would be via an at -grade pedestrian 
crossing located at the proposed 
signalized intersection of Sun View 
Terrace and the highway . In 
addition, walking distances for all 
HART users arriving at the lot via 
a vehicle will be short, lhe dis- 
l a nee from the most removed 
park -rule stall is on I v hOU feel. 

Automobile A c e ess - C i rculal ion Plan 
All v eliit ilia i ai i ess to and 
from tin* North Concord Station 
will In via Port Chicago High wav 
as is shown in I igure 5-b, the 
Circulation Plan This si reel, 
which is presently a two -lane 
arterial, is soon to he widened to 
a divided. Ion r l ine lat ilil v lust 
north of the station site as pari ol 
the rec oust rue lion of the Pori 



I- igure 5-5. Typical Station Cross 
Section 
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West Pittsburg 
Station 


T | 10 UAH r line crosses the Pol l 
Chicago Highway. Willow Pass 

Head intorseclioi. on aonal 
st rue i in'c diagonally bisecting tlu 
Shell oil properties located between 
..... Auhison Topeka and Santa be 
Railroad tracks and Willow Pass 


Road. 

The aerial station will be 
located approximately 90(1 feel 
from the intersection. An at -grade 
concourse would connect to an 
open plaza within a shopping center 
designed as the focal point of the 
proposed new community to be 
developed on the Shell properties. 
This slation would serve lliis now 
community, adjacent neighborhoods 
of West Pittsburg, Port Chicago, 
parts of Pittsburg and close-by 
residential areas south of SR -4. 
For details of die slation location 
and related parking areas, see 
Figure 5-9, 


Kiss -Ride Facilities 

The fact that the BART parking 
lot al this station is to be buill 
adjacent to the parking area for a 
proposed shopping center, and 
that the station structure itself is 
proposed to be integrated with the 
retail complex, have created a 
situation where kiss- ride 
activitios for users of both facilities 
have much in common. 

Drop-off zones are required for 
both BART and shopping center 
users who are brought to the area 
in private vehicles and Will he 
picked up when they have returned 
from work, completed their 
shopping, or finish whatever 
activity has attracted ilium lo this 
location. Very often shoppers will 
drop-off some of the passengers 
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bleu re 5-9. West Pittsburg 
Station and Parking Lot Plan 


in their cars before finding a 
parking stall. When the time has 
come to pick up the returning HART 
passengers or shoppers who are in 
ihe same situation, or those who 
possibly have loo many packages 
10 carry to the car, convenient 
and ample temporary parking space 
in us l he located as close as 
possible to the HART slation and 
Ihe store. Thelelore, the loud 
running along tlu- south and west 
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sides oi the transportation -shopping 
complex would he used mainly 
lor these activities. Oi the stalls 
placed along holli sides ol this road, 
thirty auto stalls would he lor BAR l 
users, together with two to lour 
bus pails . 

Pa rk - anil Ride Lot 

Si hi 1 1. 1 i to tin kiss- ride 
anas, the p-ark- and rule stalls 


adjacent to those for shopping * 

center users. The BART stalls / 

totalling approximately 200, are q 

located along both sides ol the- c 

aerial structure and are as close c 

as possible to the station. Access i 
to and from the park -anil- i ide 
areas is via Port Chicago Highway i 

and Willow Pass Road. To separate j 
park -and-ride vehicles from kiss- < 

and -ride traffic, there is an 
internal access road for their use 
which passes through the shopping 
center parking lot. This road 
will be used by shoppers also, 
but there should be little conflict 
due to the small number ol curs 
that may be entering or leaving 
the lots at the same time. 

Pedestrian Access 

Pedestrian access from existing 
residential areas west and south 
of the BART slation would be 
facilitated by two proposed 
signalized intersections al Port 
Chicago Road and Riverside Drive 
and Willow Pass Road and Alberts 
Avenue. People coming from the 
proposed new community located 
north-east of the station could 
bicycle or walk to BART along 
j exclusive pathways . BART patrons 
arriving by car would have a 
maximum of 400 feet to walk. A 
large portion of this distance could 
be undercover dependent on how 
close they parked to the BART 
overhead structure . 

A utomobile Access - Circulation fMan 
Thu parking lot for BART patrons 
g using this station would bo located 
adjacent to the intersection of Port 
Chicago Highway and Willow Pass 
I, Road, the two major artcrials in 
T the area. All oi the existing resi- 
dential development in West Pitts- 
burg from which BART users will 
he attracted, including Shore Acres, 
or the undeveloped Shell Tract are 
located adjacent lo one ol these 
roads. A plan showing the more 


Figure 5-10. 

Any additional improvements re- 
quired to maintain smooth traffic 
can be determined when the amount 
of traffic generated by the proposed 
shopping center is calculated and 
sujierimposed with BART generated 
traffic. In addition, vehicular 
activity al the intersection of Port 
Chicago Highway and Willow Pass 
Road through which traffic traveling 
to and away from an improved SR-4 
will pass, will increase if develop- 
ment occurs on the Shell properties. 
However, resultant traffic congestion 
which would hinder access to the 
BART station could he reduced by 
proper s igua l iza tiou and channel- 
ization al the intersection. 


Bus F eeder Service 

There are no present plans for 
bus service in West Pittsburg. 
However, at the time BART is ex 
tended to Antioch, service provided 
by BART "Express" buses could be 
restructured to' provide service to 
the station. Furthermore, the exist 
ence of both the BART station and 
the proposed shopping center, to 
gether with any other related 
business development that might 
occur, could possibly justify 
creation of a demand- responsive or 
uial-a-ride service keyed to this 
major activity center . 


Area Charact eristics 

West Pittsburg is located in an 
unincorporated area of the County, 
at the foot of Willow Pass and west 
of the City of Pittsburg. Immediate 
neighborhood areas are comprised 
of low and middle income single 
family detached and semi-detached 
homes. Recent developments west 
of Port Chicago Highway include 
conventional subdivisions and 
mobile home communities and 
scattered commercial uses along 
Willow Pass Road. Much of the 
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we ll maintained and is In-tween 
-.5 years old. Convenience 
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Highway 


and there is easy access 


harbors across the 


jo y 3 C H t 

Atchison, Topeka and Santa Fe 
Railroad tracks on Snisun Bay. 

Por existing and planned land uses 


the West Pittsburg area refer to 


in 

Figure 


5-11. 


I his report proposed that the 
BART station become the locus 
for a new community located on 
the 230 acre parcel presently 
owlicd by Shell Oil . Though this 
parcel is presently zoned industrial, 
Shell real estate division is presently 
considering resale to a developer 
for residential use. As pro- 
posed, the development could offer 


.i range of housing types with ample 
community open space, a community 
center with recreation facilities, 
and a shopping center integrated 
with the BART station. Details of 
this concept are contained in 
Pigure 5-12. 

The following set of proposals 
should he regarded as the ingre- 
dients of a conceptual plan which 
could form the basis. of a set of 
development guidelines for the site 
irrespective of whether devel- 


opment ol the BAR I' line anil 
station proceeds . 


Design Framework 

The BART station would he 
located in a shopping center 
designed to serve the entire 
community of West Pittsburg. 
Housing would he organized on 
either side of the BART line with 
progressively lower densities 
radiating out from the station it- 
self. Pedestrian circulation 
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would follow a linear parkway 
under anil adjacent to the BART 
line. This would constitute the 
main pedestrian spine for the 
community with a series of 
radiating pedestrian paths and 
beltways providing direct access 
to and separation between various 
densities of housing. Automobile 
circulation would he limited to 
a peripheral road with spur roads 
*:o service housing areas where 
necessary . 


Shopping Center 

Market research developed 
during this project indicates a 
warranted demand for approximately 
600,000 square feet of commercial 
space in the West Pittsburg area 
by 1990. A large percent of this 
demand could be accommodated 
within this development dependent 
on shopping center development 
interests and operating require- 
ments. The center could include: 

1) Automobile and mass transit 
oriented commercial catering to a 
sub-regional market featuring a 
major food chain, drugs and 
household goods . 

2) Small scale commercial 
operations, including restaurants, 
cafes, boutiques, appliance and 
food shops, and perhaps a small 
theater catering to local needs. 

These shops, together with 
various professional and service 
offices, such as medical - dental 
services, real estate and health 
care facilities could be situated 
around a landscaped square which 
would act as both a community 
meeting place and a pedestrian 
plaza for people walking to and 
from tJi e BART station . 


Housing 

Although housing could accommodate 
various age groups or lifestyles, 
this particular development would 
-be most appealing to families who 
prefer close -at - hand shopping and 


4 5 






BART parking 


US 


lor proposed development activity 
mmiily centers A secondary network of pathways 

| 0 „g |i 1L . mam would wind Ui rough each bollway 

idjaceitl to tin - providing direct access to resi- 

I liese centers, deuces, 

ng distance I rout 

provide a variety Anioinuliile C i rrulalion 
oerealion, social Aulouiobilo access would be 

Hies, including provided oil Port Chicago Highway 

tennis courts, and Willow Pass Road on to a pe- 

care center, and ripheral road with residential 

and club activities . feeder streets reduced to a minimum 



*?**».*' 



- 1 

, J 

■ 1 
J 

■] 

u 

1 

1 


Pittsburg 

Station 


Ra pid transit enters Pittsburg on 
aerial structure along the ahandonutl 
Sacramento Northern Railroad 
right-of-way. The line remains 
aerial through Pittsburg and 
continues on aerial structure over 
the U.S. Steel Corporation Plant. 
The station would be located 
between Cumberland Street and 
Past Street with an at -grade 
concourse which could be designed 
as part of an open pedestrian plaza 
fronting onto Railroad Avenue. 
Station and parking area details 
are shown in Figure 5-13. 


Kiss-Ride Facilities 

Kiss -ride ;iiul hus pull -off 
areas are located on either side 
of the station. Though the station 
structure is located in the median 
of 8th Street, it is still possible 
to provide space for transit users 
and also to leave the existing 
east -west streets on each side of 
the median open to non -BART 
traffic. On the north side of the 
station this arrangement would 
permit access to private residences 
which might remain for some time. 
On the south side of the station, it 
would avoid creating any difficult 
vehicle movements on Cumberland, 
especially those related to the 
post office. With these streets 
remaining open to public use, 
there will be adequate space along 
them to develop stalls for approx- 



imately 50 kiss-ride vehicles and 
between .1 to b buses. 'I'll is is the 
ideal location for these stalls 
because it locales them as close 
as possible to the station entrances 
and therefore encourages greater 
use of these modes . 

None of the combined traffic 
movements predicted for either 
street will create traffic conges- 
tion and they are proposed to be 
two-way to facilitate movements 
generated by non -BAR T patrons 
and to further improve station 
accessibility . 


Park -and- Ride Lot 

The park -and -ride lot is located 
south of 8th Street and is bounded 
by Hast 8th Street on the north, 

Hast 10th Street on the south, 
Cumberland Street on the west, 
and East Street on the east. The 
property required for the lot 
consists of two blocks of older, 
small private residences, a little 
over a block of businesses, one 
church, and a large, older hotel. 

The lot can provide stalls for 
approximately 550 vehicles and 
will have three access points; from 
Cumberland St reel, from East 
Street opposite its intersection with 
East 9th Street, and East 10th 
Street opposite its intersection with 
Los Medanos Street. The walking 
distance from the stall located the 
farthest from the station itself is 
750 feel which is considered 
accept able . 

Pedestrian Access 

The median of 8th Street can be 
developed into a linear park with 
a pathway forming the major 
east-west pedestrian access into 
the station. This landscaped path- 
way could be extended west of 
Railroad Avenue. As mentioned 
previously, walking distances for 
persons arriving via kiss -ride or 
park -anil -ride vehicles and buses is 
excellent . 



Eigure 5-13, Pittsburg Station and 
Parking Lot Layout 


Eigure 5-14, Typical Station Cross 
Section 
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.. a. - Circulation 

a. 

|i[)n 1S located a short 

1l ^ “.from lit*- - intersection *>l lU 

,isla , AviJ iiuo and I dlh Street, ll 

lal|,OJ ‘ . a ,-|ertals m the central 11 

w ,» "1 aj 1 The main east- 111 

,arl " , dl .r mill Street, runs along In 
?' S louil. side of the lot and pro- Hi 

les nood access m both directions. 

V ,! .L east tins street connects A 

1 ... both solan street and Harl.o. . 
Slot is also one block east o, 
tail road Avenue which is the 
' ,i collector tor the oldet 

pr, ” C ! . ,| i 0 i he north and for the 

expanding, newer areas of P.ttshurg 

i SR -4 ■ To the south tilts 
“tree, might present some minor 
. ... sS problems due to at'g iadc 

t^Us over the SPa.HATSR 

areas off Railroad Avenue will he 
via East 10th Street and Cumber - 
land Street. Furthermore, the 
existence of many lightly travelled 
residential streets permits rela- 
tively easy access from local 
neighborhoods . An overall plan 
of station oriented access is 
presented in Figure 5-15.. 

|i.,c Feeder Sorvice_ 

At the present time, the only 
PUS service available to the resi- 
dents of Pittsburg is Greyhound s 

inter-city service . This is 

presently being supplemented by 
the HART express bus program 
which provides service front 
Pittsburg to the Concord BAR I 
Station . There are, however no 
firm plans lor providing local 
feeder bus service when the exten- 
sion is built. H no local bus 
service is in operation by that 
time, there would be a possibility 
that BART buses could be re-rouied 
to provide feeder service to the 
Pittsburg BAR I Station . 

As mentioned previously , the 
station has been situated and tile 
parking lot sized to encourage 


heavy use of such service. II the 
area is to grow as predicted and 
the existing central business 
district becomes revitalized in 
terms of jobs and shopping, local 
1 runsil could provide convenient 
mi ra -com m unity i ranspo rial ion 
between the residential areas and 
these activity centers. 

An a Charade nsiu_s 

OUlor commercial /sc r v k e 
establishments along Railroad 


Avenue lend lo phase out as they 
approach the railroad crossing on 
glh Si reel . Gas slat ions and 
drive-in ruling establishments 
have i radii tonal I v 1". aled south ol 
Hill Si reel. Marina School occupies 
) | a rge blocks on the west 
side ol Railroad Avenue. A new 
Posl Office has recently been built 
on Railroad Avenue across Irom 
the railroad , racks. The smaller 
single family homes which extend 
between Cumberland Avenue and 
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the U.S. Steel Corporation Plant 
are in various stages of dilapida- 
tion with the exception of two 
blocks of heller maintained homes 
south of Hlh Si reel . 

An oltler substandard hotel, a 
small chiii-cb, a few small single 
family homes, a boarded up 
bowling alley, and other various 
commercial service uses occupy 
two blocks bordering on Hllli 
Street. Figure 5 -lb summarizes 
both existing and potential future 


land uses for properties in the 
vicinity of the station. 


STATION ARKA DEVELOPMENT 
POTENTIALS 


KcshIciii ki I 1 )v vc lop m cut : Pittsburg 
I, as a rep re sun la live sampling of 
housing types, such as single 
family, m ulli -lam iiy , and mobile 
homes, by far the biggest category 
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illlFlt . family lU-iiK-lu-il limisin,. 
Ih'uh rcpr L -.sc-n.s almos. 7ir„ ,.| 

. . I1)ta l housing slock . If is aim 
. lU il that with MAR I' Him' would 
J'^aa iiu-roasfd di-maml for mulii- 
IV hm.sinj; and apartments, 
projections llim "K ll,is 

study indicate that with MART, a 
i-ictical demand for 4,4h() new 
Laslns units in Piltshurp, nor, It 
„ ( SR-4 tit rough l*»74-l‘)W. It is 
estimated that ahoiit SO",, of this 
leniand would he .satisfied by multi- 


I a in i I v housing*. As llu- I.muI around 
tin* MAR I sl;MHMi nn iv.iscs in 
v «i 1 iii* . i iiiivi' rsion i r« » in single 
family lo higher uses, principally 
ollice -i'diiiiih' iv i ;i I would ros*ii 1 1 in 
In r I lie - 1 reducing llu* ;i va i lable 
snppl \ i>i low cost housing . Pro- 
perly l a x increases ami spa illation 
would rjiuse many owners o! an 
average $15.01)0 home lo consider 
relocation, and use llieir increased 
etpiily as a major payment on a 
new $25, 000 plus home in one ol 


I lie newer corridor suburbs. How- 
ever, lor elderly persons ol 

I I in i led means who have p.iul oil 
their mortgage, llie silualioii 
would he more dillienlt. Also, low 
income persons who presently 
make up .i majority <>l llu* ciiv’s 
renlers who on an average pav 
less Ilian $10(1 a month rent, would 
he most al feeleil and would prob- 
ably he forced In seek housing 
elsewhere, perhaps even outside 

i lie i o r l ido r a l ea . 
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( ) i fice ( ’om m i- n ia l Dcve lopni eni : 

I he central business district in 
llu- lu-ari ol Pilisburg's Model 
Ni- ighbo rliooil area lost ils support 
wilh l lie end of llu- war boom; its 
principal commercial function 
today being I li.it ol a neighborhood 
shopping center . I Ins area is 
souu-whal removed I mm the MAR I 
station being located luriher uorili 
on Street adjoining the shortly 

lo be developed central wale rlront . 
Much ol Pilisburg's 201) ai res ol 
relail/comiiii-i'i ial space is loi ali-d 
wi i hin tli is Hi block area, and il 
redevelopment can he achieved, 

I he district could accommodate 
most ol Pilisburg's luliire retail 
needs. \\ ilh a l l >0() populaliou ol 
17, ‘>.111 persons, a ratio ol I acres 
of retail -i omnu-ri ial uses per 
thousand persons would exist 
which compares lavorably wilh I hi* 
normal .1 lo I acres per thousand 
persons. Thus, lliere would he 
lillle likelihood ol extensive relail- 
loninn’mal »levelopiiii*nl within 
close proximiiv lo die MAR I station. 

A planned olliie lomplex, on I he 
other hand, would In- a more viable 
use lor llu- area i m media lei v north 
ol the MAR I station . Pnislm rg 
presently has a limited lax base 
which limits Pilisburg’s ellorts lo 
linaiice needed illy servii'i's and 
improveiiieiils . This is In-cause 
llu- principal industrial lax base 
was outside i Hv liinils, although 
llii-se lax sources are ini lulled ill 
die lax district ol llu* Pittsburg 



Schools and Community Hospital. 

I he lily should iherefore benefit 
by actively encouraging oflice/com- 
mercial development and other 
related uses which MAR I could 
creak- a market for. Allbough, 
as such, official commercial rede- 
velopment will create many new 
jobs, il is doubtful whether die 
presently poor population; $/, M)0 
per household, compared lo the 
County average of $9,1100 will 
directly benefit from these im- 
proved job oppo rlunilies . because, 
wilh MAR I , more people will be 
able lo come lo Pittsburg to compi le 
lor those jobs resulting in many 
unskilled workers being forced to 
seek jobs « -l.se win- re which con- 
versely could be made more 
accessi ble by M A K I . 

P; i r ks ami Kecrealion l acilnies ; 

As pari ol the MART improvements, 
a parkwav woulil extend lor almost 
the entire length ol Milt Si reel 
under the MAR I aerial structure. 

As such, this parkway could form 


the backbone of a pedestrian and 
bicycle pathway system for persons 
bound for die MART station or 
oilier locations within the community 
Also, new developments such as 
a station - related office park or 
higher density housing which 
might eventually replace single 
lamily detached housing west of 
Railroad Avenue on either side 
of Sill St reel, could he designed 
lo provide an extensive landscaped 
pedestrian environment . 

Alternative Alignment 

Hu ring llu- first phase of the 
protect study when llu- seven alter- 
native extensions were being devel- 
oped, a variation of the MAR I' 
alignment lor Alternate 1 was in- 
vestigated for that portion running 
through Pittsburg. It held the 
same horizontal alignment as the 
recommended aerial structure in 
the median ol Kill Street, anil the 
■ Pilisbu rg Station was still located 
just east ol Railroad Avenue, but 







lint- and station construction 
. had a subway configuration . 
rZ reason for studying ibis uHcr- 
ialivi r was that a subway solution 
1 |,T Kill Slic'd would reduce the 

*!” j S e and visual impacis of UAR 1' 
a Ion a dial corridor. Existing Kill 
Street is presently a iwo-lane 
.. rL . OI willi a large median down 
which die Sacramento Northern 
ran an occasional freight trail, 
until just a year or so ago. The 
arc a on both sides ol the street 
consists mainly ol older residences . 

Because ol the desire lor the 
BART tracks lo be ill subway by the 
time they reach Beacon Street at 
,| 1C western edge ol developed 
Pittsburg, it became necessary lor 
the line to pass beneath the relo- 
cated Sacramento Northern spur 
before BART entered the abandoned 
SNRR property . From the vicinity 
ol Beacon Street the line continued 
in subway with an underground 
station between Cumberland and 
East Streets. Since the whole 
purpose ol the line would be to 
eliminate the sound and sight ol 
HART in Central Pittsburg, die 
line had lo remain in subway until 
it passed beneath Harbor. Though 
a line passing over this street and 
the adjacent railroad tracks would 
Violate the basic reason lor the 
scheme, this solution was analyzed 
and found to be possible only if 


upon the cost ol reducing 111 
impact of the aerial line on 
adjacent neighborhoods . 


East Street and probably even Los 
Medanos Street were closed. There- 
fore, the line remained in subway 
beneath Harbor and the railroads, 
whence it ascended to pass over the 
Atchison, Topeka and Santa Fe yard 
„„ a double-column bent- supported 
u c r i u I s t rue i u rc • 

The additional construction cost 
of the subway line over the proposed 
aerial line was estimated to be IK 
million dollars. Since this section 
through Pittsburg is similar to the 
alignment in Port Chicago Highway 
in terms of exposure to residential 
properly, the additional cost could 
be reduced somewhat depending 
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possible to arrive at the station by | 
bus and kiss- ride modes, thus k 
lessening the dependency on the | 
automobile tor BART related trips, 1 
and reducing the need to locate a 
large reservoir of parking 
immediately adjacent to the station.! 
With this in mind, the BART 
station is considered here as a 
focus of activities rather than an 
isolated facility within the communR 
Details of the BART parking areas 
shown in Figure 5-19. 


The Antioch Station is located 
between "G" and ”1" Streets and oi 
the northerly side ol the Santa Fe 
Railroad tracks, mainly on filled 
land along the San Joaquin River. 
The station will serve the City ol 
Antioch, Brentwood and other part 
of East Contra Costa County. 

The objective of this waterlront 
location is twofold: firstly, lo 
stimulate marina a id associated 
waterfront development, and 
secondly, to provide a bridge 
between these activities and a 
revitalized retail core area and d 
proposed new Civic Center at “E 
and 2nd Streets. The actual 
location and layout of the parking 
areas have been established to 
encourage as many people as 


are 


Kiss- Ride Facilities 

Two kiss -ride areas and a 
bus stop would be provided along 
the sides of 1st Street between 
“G” and "1" Streets. These areas 
would accommodate a total ot 30 






kiss- ride stalls and 1 to 8 bus 
p U U-offs. The majority of 
passengers unloading from buses 
and kiss -anil-ride locations could 
walk directly into the BART station 
"free zone” area at the same 
level. Additional kiss - ride 
areas would be available between 
"I" and "H” St reels and in a desig- 
nated portion of the BART park- 
and-ride lot off "I” Street between 
1st and 2nd Streets. BART patrons 
could have access to the station 
front these areas via a stairway 
and bridge spanning the railroad 
tracks at the foot of "I" Street. 

Park -and -Ride Lot 

A four hundred -car parking lot 
could be provided on a largely 
vacant parcel of property between 
"I” and "L” Streets between 1st 
and 2nd Streets. The old railroad 
hotel, now a private house, could 
be saved and purchased under a 
joint agreement by the City of 
Antioch and BARI’, and renovated 
for hotel or office use. BART 
parking in this location could serve 
the dual purpose of being used on 
weekends for marina and downtown 
shopping purposes. 

An alternative parking lot 
location was examined between ”G” 
and ”E” Streets between 2nd anil 
3rd Streets adjacent to the proposed 
new Civic Center complex. The 
possibility of concentrating parking 
and automobile oriented uses in 
this general location could be an 
important consideration in the 
future in view of good access from 
"G” Street and necessary street 
improvements associated with 
proposed Civic Center developments , 
However, property acquisition costs 
could be considerable . Also, a 
location here could cause increased 
congestion to nearby businesses on 
”G " Street and beyond. 

Pedestrian Access 

Extensive landscaping adjacent 
to the old AT&SF Railroad Station 


affords an attractive pedestrian 
link between the BAR I station and 
proposed parking lot. This could 
be expanded as part of BART 
improvements to include complete 
landscaping, lighting, and signing 
along First Street. Also, the 
partly landscaped strip of property 
directly west of the proposed kiss- 
ride lot would provide the major 
link between the BART station and 
redevelopments which could occur 
between 1st and 3rd and ”G" and 
"1" Streets . 

A mini -park could be created at 
the foot of "G" Street to the east 
and connected via a landscaped 
trail to the city's birthplace at the 
foot of "F" Street through to "E" 
Street and the proposed Civic 
Center complex . 

Public access to fishing piers 
and the marina could be enhanced 
by providing a continuous board- 
walk along the waterfront, linking 
these activities and the Civic- 
Center to the BART station "free 
zone " area . 

Automobile Access - Circulation 
Plan 

Principal access to the BART 
station would.be on "A” and "L" 
Streets. "A" Street presently 
serves as the main feeder arterial 
for both east and westbound 
t raffic . 

Present average daily volumes 
on "A" Street are in the region of 
15,000 vehicle trips with traffic- 
diverting onto various east-west 
streets including 10th anil 6th into 
downtown Antioch before it reaches 
4th St reel . 

"L" Street, on the other hand, 
has a low average daily traffic 
volume in the region ol 4,500 
vehicle trips and is presently only 
accessible from Stale Route 4 via 
an eastbound ra m p . 

It is anticipated that the SR -4 
"L” Street intersection will even- 
tually be reconstructed to a 
diamond coni igu rat ion providing 
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r t of flic planning process ailnplcil 
r’or this Study, Hie following set of 
possible physical developments 

ire presented. 

station area redevelopments are 
pased on an interprolation of 1990 

economic projections made during 

Ite study, review of local plans and 
proposals, and familiarity with 
redevelopment impacts at existing 
BART Stations. Previous efforts 
10 generate interest have provided 


some iiulicalion ihat central 
business district owners would 
take a financially conservative 
approach to involvement in such 
efforts. However, there is 
substantial community interest in 
revitalizing the downtown and 
waterfront areas. 

With tin* possibility of a water- 
front end of line BAR I station, the 
picture could he expected to change 
con si ile rablv 


jg a an 

l^rr^i I SI* M 

MM\ II II 

<5^1 H H 


.♦vs u* 


ii — ii ii ii ii 

Figure 5-23. Antioch .Station 
Area Development Concept 

j^™J| Of f ic e commercial 

(^CJ Retail commercial 

& Neighborhood commercial 

fn High density housing + 25 
lTj d .u . /ac re 

p Medium density housing 5-25 
' J d .u ./acre 


Community facility 
El Civic/cultu ral facility 


BART station 


BART route 


d. u. /acre = Dwelling units 
per u» re 


W ate rfronl - Ree na t ion Facilities 

The City of Antioch has a 
rapidly expanding population and a 
downtown with a need for additional 
improved public access to anil I rein 
aelivilies on the wale rl rout. A 
marina anil related restaurant 
facilities would not only add a 
valuable recreational resource to 
the city and region, but would 
create an exciting new potential 
for the existing central business 
district . 

One objective would be to provide 
a broad range of recreation anil 
activities through provision of 
commercial facilities, such as a 
marina basin, with adequate 
parking, boating (possible boat 
sales), trailer parking, a vaehl 
club, and direct public access to 
the waterfront through a network of 
pedestrian pathways and public 


Park and Open Space Facilities 

The Parks and Recreation 
element of Antioch's (lencral Plan 
indicates a substantial amount of 
the City's waterfront will be 
converted to open space and water - 
oriented recreation facilities. As 
part of the overall marina devel- 
opment, passive and active (play) 
parks could be planned, together 
with a series of trails anil pathways 
including a boardwalk along the 
wate rfronl . 

A boardwalk could provide a 
continuous pathway system linking 
the marina complex and fishing 
piers to the BART station, the 
City Park complex and as far east 
as the proposed 54 acre Sand Dunes 
park. The proposed marina should 
occur in the context of a downtown 
redevelopment plan which could be 
phased to include park anil residen- 
tial development . 

The main access road into the 
marina project could be provided 
by an extension of "L" Street 
under the BART aerial structure . 
Improvement of "I." Street is 


envisioned as a principal access 
route to BART parking lots. The 
waterfront area could possibly 
support two restaurants anil 
perhaps a small indoor/outdoor 
coffee shop. Although the 
popularity of the existing restaur- 
ant provides some indication of 
this latent demand, demand would 
be stimulated by an overall 
increase in income levels, the 
attractiveness of a redeveloped 
downtown area, and the kind of 
clientele who will patronize this end- 
of -the - line BART station. Both air 
rights over the BART station and 
in the marina itself provide ex- 
ceptional locations with views out 
across the San Joaquin and Sacra- 
mento Rivers to the Montezuma 
Hills. A seed project to develop- 
ment of the marina would be the 
relocation of the existing restaurant 
chilling parking and access. 

Commercial Development 
Revitalization of the central 
business district providing for a 
specialty shopping area with strong 
pedestrian orientation is a consis- 
tent feature in both the Antioch 


General Plan and the Antioch 
Planning Staff recommendations as 
well as being a strong community 
expression . (5) 

Many stores are marginal 
operations and numerous store 
fronts remain vacant. This 
condition is borne out by an examin- 
ation of recent sales, which 
indicates a gradual decline in 
business; a fact which is in part 
due to competition from the 
recently completed County East 
Shopping Center . 

There have been recent attempts 
to revamp "G" Street with sidewalk 
awnings, building graphics, planters 
and echelon street parking. These 
attempts have been largely cosmetic 
and without a major "seed" project 
there appears little economic 
justification for, or potential 
demand for revitalized or new 
retail activity in downtown Antioch. 

BART could help provide the 
needed impetus for redevelopment 
by providing a climate for direct 
investment incentives and inter- 
related benefits resulting from 
improved regional accessibility, 




■used 01 . IWD ‘ 0 ‘ail sales pro- 
„s conducted as part ol Uus 

S ,„d sufficient to support 2 or 
funaii local retail centers in the 
' "-ridor, redevelopment of a key 
c0l .,„ 11 0 f downtown Antioch 
''“nears quite feasible. The 
miention here would not be to 
te with certain kinds of 
C ° n v ice offered in Antioch's County 
Fast Shopping Center, but rather to 

help revitalize and provide a new 
n age for downtown Antioch by devel- 
oning a small, compact convenience 
area- Businesses aimed 
atTati^yi'-l! local and BART rider 
needs could include boutiques, 
florists, specialty restaurants, 
cafes, taverns, small appliance, 
drug and food stores . __ 

A first step or "seed project could 
he the creation of a shopping plaza 
or Town Square where present 
City Hall parking is located. 

Existing buildings could be res- 
tructured to house businesses 
which face onto the square. New 
structures might also be built 
to fill in ihe numerous gaps which 
exist and provide retail continuity. 
As such, the square could act as 
the necessary incentive tor rede- 
velopment and pedestrianization . 
of a -1 to b block area and provide 
a meeting and display center for 
school activities, local organiza- 
tions, clubs and associations. 


Office Development 

Overall increases in population 
in the Antioch area will result in 
increased employment in real 
estate , insurance, building trade, 
legal service and other professions 
In addition, the availability of 
potentially highly attractive end of 
the line locations could well 
create a demand for a 6 to 9 story 
office building within close walking 
distance of the BAR T station . 

Possible locations for new office- 
space include the area west of 




ihe proposed Civic Center complex, I 
bounded by 3rd and "G" Streets 
and the railroad. 1 

Location of the administrative l 

headquarters id the Antioch 
Unified School District might be 
considered together with a private 
office building for this general 
area. Office locations here would 
result in a planned concentration 
of private governmental and 
institutional office uses, all within 
1000 feet of the BART station. 

Residential Development 

Market research indicates a 
practical demand for 2,857 new 
residential units in Antioch, north 
of SR -4 through the 1974-1990 
period. It is estimated that 
approximately 70 percent of this 
demand will be multi “family 
housing . Although Antioch has 
traditionally been a single family 
home owner community, multi - 
family units are projected to 
increase in number and density. 

The Antioch General Plan^) 
estimates an increase trom 9.3 
units per acre in 1970 to approx- 
imately 17.0 units per acre in the 
year 2000. 

No attempt has been made here 
to estimate what proportion ol this 
demand would be "commuter 
oriented It is assumed that locations 
within close walking distances of 
the BART station could become 
highly attractive to individuals and 
families who want to be close to 
shopping, schools, recreation and 
access to work without being 
totally dependent on the automobile 
for access to any of these activities. 

Zoning 

Properties in downtown Antioch 
could become highly attractive to 
investors, interested in residential 
and commercial redevelopment. 
Emergence of a medium to high 
density environment in downtown 
Antioch would represent a 
dramatic change in the prevailing 


low-key, low density character. 

This situation is probably 
necessary and desirable in oidet 
to capitalize on the high transpoi 
tation capability ol BAR 1 anil the 
potential rejuvenating investment 
interest resulting from it. However, 
use and density changes should be 
staged in order to avoid undue 
social and economic disruption. 

Also, it would give the City lime 
to research, apply, and lest 
methods of tax increment 
financing which could be- used to 
fund necessary capital improve- 
ments such us parks, plazas, 
bicycle- trails, street planting 
and other environmental amenities 
which would enhance and improve 
downtown liveability and tics with 
BART . 

The following suggestions arc- 
made concerning zoning changes 
which might be made only in the 
long term when demand and 
amenities are suflictenl. 

. Existing downtown 
commercial zoning (C.-2) could be 
reduced to Bill anil "E" Streets and 
mid-block between II and I 
Streets to encourage compact 
redevelopment rather than open- 

type establishments 

• Manufacturing (M-l) could be 
changed to a special oflice/eomm- 
j ercial zone between "H” and 11 
Streets north of i I'd Street to 
permit anticipated office develop- 
ment in that area . 

. Increases in residential 
density, especially for family use 
should be permitted in areas with 
good pedestrian access to the 
station (less than 20(H) feet away). 
However, single family housing 
should be preserved until the 
housing market strengthens lur 
this scale of construction. 


Alternative Station Locations 

Some interest has been voiced in 
Antioch for a BART alignment on 
•fill Street with a station located at 
"Cl" Street. According to a ^ 
Lampman and Associates rcpoil, 
BART would run on aerial structure 
in the median of -fill Street with 
the station structure extending on 
either side of "G" Street. 

Since the City is considering 
widening 4lh Street to 4 lanes and 
since the existing street R/W is 
only b0 feet wide, it will be 
necessary to lake a strip of 


developetl land on one side or the 
other of 4lh Street to provide the 
additional space needed for the 
BART line. 

The horizontal space needed for 
BART is quite wide (see Figure 
5-25) since the terminal station 
must be a center platform type to 
allow a double crossover to be 
placed between the right and left 
tracks. This is required so that 
a second train can pull into the 
terminal station while one is still 
there or just leaving. This oper- 
ation conflict would occur during 
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Figure 5-25, Alternative Alignment Ant ioch 
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the peak hours when the headways 
.,re down lo (i minutes. From a 
preliminary examination it 
it appears that the 40 foot plus 
strip of la ml should be taken along 
the north side of 4th Street, though 
some geometrical problems would 
occur at the* west side of town if an 
attempt is made to miss one of the 
newer Fibreboard buildings. 

A widened 4th Street would 
extend from the Fibreboard 
facility to two hundred feet cast of 
"F" Street. The extra 200 feet 
beyond the end of the station is a 
safety factor against train over- 
runs. The actual BART aerial 
structure would be a massive deck, 
supported on two column bents, 
from the west to "O" Street (due 
to the end of tie yard tracks at 
this point), then it would transition 
to two single column bents, each 
supporting a track, and finally to 
the large double -column bent 
structure again for the double 
crossover in the last 800 feet 
before the station. Due to the fact 
that all trains leaving the yard will 
go into the Antioch Station first, 
and that there will be continual use 
of the crossover tracks, this 
section of the BART line should 
generate more noise than the 
average portions of BART track 
within the system . 

Widening of the street would 
aggravate cross -street move- 
ments somewhat and the median 
for BART would create a substantial 
visua 1 barrier . 

A little less than 5 acres are 
needed for BART parking, bus and 
kiss- ride areas. This is 
equivalent to about four of the 
typical square blocks in the area 
which appears to consist mainly 
of commercial and business - 
professional buildings. 

As far as the accessibility of 
the station and parking lot, the 
location on 4th Street would be 
positive. However, coupled with 
the City's desire to make "L" and 


"A" Streets the major north -south 
arterials, while down-grading "(J" 
Street, the "(!" Street site would 
work against this . 

There is no physical or geome- 
tric restraint in bringing the BAR T 
line into this location. However, 
the yard would be pulled away from 
the Atchison, Topeka and Santa Fe 
Railroad tracks ami be placed 
diagonally across the field between 
these tracks and the Pittsburg - 
Antioch Highway. This could have 
two detrimental affects. First, 
it would create a physical barrier 
lo future development of the parcel 
as a whole. Secondly, il would 
greatly increase the adverse 
environmental impact on the large 
pond in that area since it would 
cut it in half. On the east side of 
the Antioch Station, there would be 
substantial community impacts if the 
line was ever extended. However, 
the chances of this occurence are 
low: A Cal 1 rans sponsored study 
recommended that any mass transit 
connection to a high speed rail sys- 
tem serving Sacramento take place 
in Richmond. 

Another alignment through 
Antioch has been suggested but it 
would place the station in almost 
the same location. This alternative 
would keep the BART line anil 
station on the south side of the 
AT&SF tracks with the same con- 
figuration as the recommended line 
between the yard and the Antioch 
Station . This scheme should be 
investigated in more detail when 
the next design stage commences. 
Consideration must be given lo 
impacts on the CBl) and marina 
development, access lo the 
cannery, and costs. 



Section 6: 
patronage and 
Operations Plan 


An important input to ihc >’ AX 
smily cl in ft was ilu- csl 1 in ate ol 
inc ir mental pal rnnage alt rihuluble 
in an extension ol rail rapul iian- 
sil I ruin Coneo ril into the Pittsburg- 
An i inch cor rnlor. This patronage 
estimate is necessary to provide 
the design basis lor facility 
requirements, including : station 
parking lots and related street 
improvements, la re collection 
equipment an operations plan upon 
which, rolling Stock requirements 
can be based; yard needs; and an 
estimate ill incremental gross 
revenue and operating costs. 

The patronage prelections used 
were developed in Task III ol the 
MTC sponsored Regional 1 lansit 
Travel Projections Project (111 IPP)- 
This section will discuss the 
RTTPP, the eslt mated patronage 
associated with modified Alternative 
I, and the operations plan necessary 
to satisfy the estimated extension 
patronage . 


PHI! REGIONAL TRANSIT TRAVEL 
PROJECTIONS PROJECT (RTTPP) 

The RTTPP was organized in 
1 V) 7 2 lor the purpose of providing 
coordinated patronage projections 
lor the Hay Area transit planning 
effort. Resources irom live plan- 
ning jirojecls were allocated to 
the RTTPP in addition to MTC 
resources and. technical support. 
The planning projects involved 
were : 

• Pittsburg -A ill inch BART 

Extension Project 

• Live rmo re -Pleasanton 
Extension Project 

• Northwest San T rancisco 
Rapid Transit Project 

• San Mateo County Transit 
Development Project 

• Golden Gale Bridge District 
Corridor Project 

The RTTPP produced jiatronage 


protections in progressive stages 
ol rel moment . 'Task I provided 
order ol magnitude estimates ol 
daily work trips only, llns mini - 
mation was In flushed to all corridor 
study teams . Task 111 output was 
designed to relied total transit 
patronage projections associated 
with several alternative regional 
transit and highway network 
assumptions in combination with 
ililferenl levels of regional growth. 

RT TPP 'Task 111 Model and Inputs 
A transportation model is 
essentially a series ol inalheiuali- 
cal relationships which stimulate 
travel behavior. Because ol the 
many calculations involved, the 
processes are com puleri/ed lor 
timely, economical use. Ibis 
results in the physical mi ni ol the 
model being a set ol computer 
programs expressing n avel rela- 
tionships which are based on 
observed Bay Area travel 
behavior. 

The model developed by R I rPP 
,s more disaggregate Ilian previous 
Bay Area regional transportation 
models iii that it operates on not 
just one measure ol zonal residen- 
tial or economic activity, but 
several, lnlormaliim on households 
lor each zone is input ill terms ol 
six income groups and two structure 
ty|ies . Zonal ecoiinmic activity is 
represented by flic number of 
workers in each ol six employment 
categories. Thus the model is 
theoretically more sensitive to 

habits among people in a given 
zone, community or corridor . 

The RTTPP model simulates 
travel patterns by taking into 
account systematically the 
"disutility" ol each potential trip. 
The disutility involved ill each pail 
of a trip is reflected by transit 
and highway networks which both 
contain measures of the lime and 
msl of navel by all modes. 

Travel Irom each place to all 


others is influenced both by the 
relative magnitude of activity at 
each potential destination and by 
the degree ol ease or ilil I icully 
(cost and lime) involved in 
traveling to each destination . I he 
ilist rihution of travelers between 
any iwo points among potential 
modes of travel is determined by 
the relative attractiveness ol each 
mode . 

Since 1990 was selected as file 
primary forecast year, all net- 
work and growth inputs were 
designed to reflect assumed 1990 
conditions of interest to each study. 
In order to maintain a coordinated 
set of regional growth data while 
at the same lime being responsive 
to specific regional growth assump 
lions, the MTC -ABAC Series 2 
GRQSOUTH regional growth lore 
cast were utilized . Zonal variations 
of the GROSOUTH forecasts were 
input by each corridor study team 
to reflect specific growth assump- 
tions for each Task 111 test. When 
all inputs were reviewed by RT I PP 
stall, an adjustment process was 
utilized to maintain the lorecasl 
relationship regionally between 
households and employment. The 
adjustment took the new employ- 
ment level as a given and adjusted 
the input household data. 

In summary form, the input data 
lor the PAX corridor utilized in 
RTTPP Task 111, Test 3 (PAX 
Alternative I) were as follows: 

Total households (1 990) 120,140 

Total Employment (1990) 103,300 


Given the travel relationships 
manifest by different income- 
structure type households and 
various employment groups, the 
disutility of travel by each mode 
beiween all possible origins and 
destinations, and estimates ol the 
number of households and 
employed persons in each zone. 


tile model projects luture levels 
of travel on the highway and tran- 
sit systems . 

PATRONAGE 

Approximately 118,000 daily 
person trips by all modes are 
forecast across the screenline 
between the corridor and that 
portion of the region which is 
south and west of the corridor. 

'The distribution by mode of these 
trips is as follows: 

Highway «l, a00 69.0% 

Rapid Transit 33,600 28.5% 

Local Transit 2, 9 00 2 - 5 % 

Total 118,000 100.0% 

Of the roughly one -third of the 
total person trips which are pro- 
jected to be made by transit, more 
than 90% are estimated to travel 
via rapid transit and the remainder 
by local bus service. 

Rapid transit patron volumes by 
station are indicated in Table 6 -1. 

The forecast of 36,200 daily 
tapid transit trips amounts to an 
estimated 10,679,000 trips annually. 
The annual figure is based on 295 
equivalent work days, which takes 
account of the fact that transit 
riding currently is greater on 
work days than weekends. 


OPERATIONS PLAN 

n p ... -mi mini Coiisidei-alionsJ orJLAX 

The expansion of BART service, 
particularly by way of a direct rail 
extension as this study proposes, 
must be considered within the oper- 
ational context of the entire BART 
system - not as a separate oper- 
ating entity . 

Reliable service coordination 
throughout the system is insured 
through the use of Automatic Train 
Control (ATC). ATC makes it 
possible to maintain consistent 
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hauling and dependable service 
* a systemwide basis - positive 

rectors lor both the operators and 
aprons of the rapid transit system . 
P VV | lC re an interlace occurs with 
other scheduled transportation 
° odes such as bus feeder systems 
,t bART stations, it is also de- 
sirable to establish schedules 
which allow smooth service coor- 
dination and reinforce the high 
level of service for the rider and 
( he operating efficiency of the 
total transportation network. 

Oftentimes, however, operating 
constraints of the transit system 
and/or travel patterns of transit 
patrons make it difficult to provide 
maximum levels of service. When 
this happens it becomes necessary 
to make adjustments and tradeoffs 
between these two factors in order 
to provide the best service possible 
within BART's operational para- 
meters. Planning for the operation 
of BART service into the Pittsburg - 
Antioch corridor is no exception . 

This section will discuss the 
problems and opportunities involved 
in providing the benefits of the 
regional rapid transit system to 
residents of the PAX corridor. 

Equipment and Facility Require 1 - 
me ms 

Using I960 Patronage Forecasts 
for PAX, and assumptions made by 
BAR T for its maximum achievable 
levels of service during full system 
operations, the equipment and 
support facility requirements lot- 
operating the PAX extension were 
determined . 

The analysis of storage and 
maintenance facilities needed to 
support this extension resulted in 
the determ illation that a new yard 
would have to be constructed in 
addition to the existing one located 
at Concord. A more detailed 
description of this analysis is 
presented in Section 7. This new 
yard and the existing yard repre- 
sent a critical factor in the estab- 


lishment of the most ellicicnl 
operating scheme lor blending 
service provided on the extension 
into BART's total operations plan. 
The existence of the two yards, both 
located between the Daly City and 
Antioch Stations, did make it 
difficult to reach a maximum level 
of operating elficiency and to 
provide an optimum level of service 
for the BART rider . 

BART's Existing Operations Plan 

Service on the existing 75-mile 
system depends on an operations 
plan integrating 4 separate lines: 
Concord-Daly City, F remonl - Daly 
City, Richmond -Daly City , and 
Richmond-! 7 remonl . 

Direct service will soon be 
provided from the three Hast Bay 
terminal stations in Richmond, 
Concord, and Fremont to the sole 
West Bay terminal station in Daly 
City. The primary destination of 
these three direct service lines are 
the downtown stations of San Fran- 
cisco. The fourth direct service 
line on the system connects tlu.* 
Richmond and Fremont terminals 
via downtown Oakland. To reach 
downtown Oakland from the Concord- 
Daly City line stations requires a 
transfer at the Mac Arthur Station. 

Although this operations plan 
may be changed between now and 
when service is provided on PAX, 
this operations analysis will assume 
that Daly City will remain the only 
direct line connection Irom the 
Concord Stations . 

PAX - As a Part ol the BARI Opt r - 
at ions Plan 

Planning for the extension of 
BAR I service into the Pittsburg- 
Anlioch corridor has been based 
on the assumption that the exten- 
sion would be integrated into 
BART's full system operations 
plan. Implicit in this assumption 
is non-transfer service between 
Antioch and Daly City. Shuttle 
service between Antioch and the 
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I'aliK- ( -1 

. | *>*>() Average Daily Rapid Transit Trips by Station (1) 



Station 

Non- 

Work Work Total 

Attractions 

Non - 

Work Work Total 

Total 
Station 
T rips 


Antioch 

7, son 

3, 300 

1 1, 100 

1, 000 

500 

l, 500 

12, 600 

Pit t sbn rg 

6, 300 

4, 400 

10, 700 

1, 000 

K00 

1, 800 

12, 500 

West Pittsburg 

2, 000 

2, 100 

5, 000 

200 

300 

500 

5, 500 

North Concord 

3, 000 

l, 700 

4, 700 

400 

500 

900 

5, 600 

Conco rd 

15, 200 

10, 300 

25. 500 

800 

2, 500 

3. 300 

2s, 800 

Total PAX (2) 

20, 000 

II, 500 

31, 500 

2, 600 

2, 100 

4, 700 

36, 200 


(1) Based on RTTPP Task 111, Test 3 output, includes intra-corridor trips. 

(2) Excluding Concord Station. 


Concord Station requiring a 
transfer to continue tlu* trip to 
Daly City was not considered to be 
operationally acieptable. In 
addition to the preceding decisions, 
the following assumptions were 
made as a basis for formulating 
the ope rat ions plan : 

1. Minimum peak headways in 
and out of San Francisco will be 

I wo m inules . 

2. Southern leads will be pro- 
vided ai Concord Yard. 

3. A double-ended pocket 
track will be provided approx- 
imately 1(00 leel north of the 
Concord Station. This track will 
be mainly used to turn back trains 
a t Conco rd . 

1. Twelve minute peak period 
service Irom areas north of 
Concord Station, in other words, 
along the entire extension, will 
adequately serve anticipated 
pat ron age . 

5. The Antioch Yard will lu* 
built west of Antioch and will be 
located between the main line 
t rac ks . 

i . Both Concord anil An limb 
Yards would be equipped to perlorm 
all regular serviics and mainten- 
ance requirements. ■ 


7. A crossover facility, speci- 
fically another double-ended pocket 
track, will be constructed approx- 
imately miilway between the West 
Pittsburg anil the Pittsburg Stations. 

Several alternative operating 
schemes were considered which 
relied differing balances be tween 
levels of service and operational 
efficiency lor the extension and the 
total BAR F system . BART's 
operations staff determined that 
the following service schedule best 
satisfies service and operational 
requirements of the proposed 
Antioch extension within this total 
system operations context. 

SERVICE SCHEDULE 

AM Peak Service (Monday - F ridav ) 

Trains will be dispatched from 
Concord and Antioch Yards to 
Concord anil Antioch Stations res- 
pectively. The first train will 
depart from Concord Station toward 
Daly City. The second train will 
leave Antioch Station and will 
arrive at Concord six minutes 
following the first train's departure. 
This pattern will continue until 


ten trains have been dispatched 
from the Concord Yard. At this 
time the earlier trains dispatched 
from the Concord Yard will begin 
arriving anil being turned back at 
the Concord Station. 

Trains will continue to be dis- 
patched from Antioch until a total 
ol about 14 of these trains are on 
the line. At this time the earlier 
trains dispatched from Antioch 
Yard will begin arriving and re- 
versing direction at Antioch Station. 
All trains dispatched from Concord 
Yard will turn back at Concord 
Station and all trains dispatched 
from Antioch Yard will reverse 
direction at Antioch Station. 

The above pattern will result in 
the following peak period headways: 

(1) Concord to Daly City at 6 
in inute headways . 

(2) Antioch to Daly City at 12 
minute headways. (Antioch, 
Pittsburg, W. Pittsburg, North 
Concord) 

Base Period Service (Monday - 
F riday) 

At the end of the AM peak all 
trains originally dispatched from 
the Concord Yard will be taken out 
of service at that facility. This 
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Id resell >" ■<> urtucn ,r;,1 " S , 
w0 " |2 in i mitt-’ service to the 

' ,r0V ‘ Oot'tra costa Line, 
fl'.r'd Antioch trains will he 
b h .nnetl for shorter consists at 

that location. 

.. ,| e.. i-v iee (Monday - 1- i iday) 

frol „ the Concord Yard a, twelve 
imite intervals to alternate with 
'L t ra ins from Antioch. This will 
provide service identical to the 

am p eak • 

c. m r elay Set- vic e 

— q^Tfve trains will be dispatched 
|rom Antioch to maintain 15 minute 

service . 

Snn.hi y & Holiday Se rvice 
— f^elve trains will operate out ol 
Antioch Yard to provide 15 minute 
"X - Service" . 

K veiling Service (Monday - Friday) 
Same as base period service. 

i an? livening Service (Monday - 
Friday) 

Nine trains will operate out of 
the Antioch Yard on 20 minute 
headways to provide Antioch -Daly 
City "X - Service". This is the 
system operation under which 
service is provided on two basic 
routes: Antioch to Daly City and 
Fremont to Richmond. 


BART is considering other ex- 
tension possibilities such as Liver - 
more or the Oakland Airport. In 
addition, actual patronage on the 
BART system may vary from the 
initial forecasts. For these rea- 
sons any operations plan for FAX 
should be considered only as an 
illustration of how the extension 
could operate. Alternative opera- 
ting plans may vary the operating 
costs and yard requirements. 


IMPACT OF FAX F.XTFNSION ON 
BART (CONCORD - DALY C 11 Y 
LINE) SLR VIC F 

At present trains on the Concord 
-Daly City "C" Fine are crowded 
during the A. M. and F. M. commute 
jeriods. Improved train frequency 
(to 6 minutes headways, as pro- 
posed) and maximum 10 car trains 
will increase capacity anti reduce 
this overcrowded condition: 

An extension of BART services 
to Fittsburg-Antioch would both 
foster and serve growth in that 
corridor, placing increased de- 
mands on BART commute service. 
Additional commuters from the 
Fittsburg-Antioch area could cause 
trains to be full (one standee tor 
every seated patron) on arrival at 
stations down the line. Thus a num- 
ber of commuters who would other- 
wise be boarding trains at Walnut 
Creek, Lafayette and Orinda may 
choose other forms of transporta- 
tion to get to work. BART planning, 
to date, has assumed that when 
load factors of 2 are reached (same 
number of people standing as seated) 
additional patrons would be discour- 
aged from using this system. 

The following analysis will 
assess the impact of an extension of 
BART Services to Antioch or rider- 
ship from other stations on the Con- 
cord line in 1990. These future ser- 
vice levels will also be compared 
with anticipated levels for the Non- 
Extension option. 

Patronage forecasts used are de- 
rived from the Regional Transit 
Travel Projections Project. 

(RTTFF) Tests 1A, 3A and 5. 

Test 1A, which assumes no ex- 
tension of BART beyond Concord, 
provides an estimate of 1990 "C" 
Line patronage levels and a base- 
line for measuring the impact of an 
extension. 

Tests 5A and 5 each assume an 
extension through the downtowns of 
Pittsburg and Antioch, as proposed 
in this study. The principle differ- 


Station to Station 


St.il ion In St .1 i inn Links 


Anliuch lu Pillslnirg 
Pittsburg to W. Pittsburg 
W. Pittsburg to N. Concord 
N. Concord to Concord 
Concord to Pleasant llill 
Pleasant llill to Walnut Creel; 
Walnut Creek to Lafayette 
Lafayette to Orinda 
Orinda to Rockridge 
Rockridge to MacArthur 


Daily Two Directional 

Link Volumes 


Test 1A 

T ota 1 


Work 

Work 

Daily 

Work 


No extension 


8. 110 
14, 274 
16, 548 
16, 524 

26. 1 72 

5 1 , 964 
43, 300 
49, 531 
51,811 
53, 840 

10, 363 
11,472 

14, 942 

16, 658 

17, 506 

17, 906 

36, 535 

43, 4 36 

58, 242 

66, 189 

69, 317 

71 . 746 

33, 955 
40, 689 
54,911 
62, 773 
65,445 
67, 383 


BART Offices of Planning and Research, 1975 


...... i— i tin... „rd-Palv City Line Capacity - 1990 - With and Without PA X. 


2 hour 
one - wav 


Station to Station Links 


Antioch to Pittsburg 
Pittsburg to W. Pittsburg 
W. Pittsburg to N. Concord 
N. Concord to Concord 
Concord to Pleasant llill 
Pleasant Hill to Walnut Creek 
Walnut Crfcek to Lafayette 
Lafayette to Orinda 
Orinda to Rock ridge 
Rockridge to Mac Arthur 


Seating 

Headway Capacity 


Peak = 85% Work 
Avg. 

L.V. L.F. 


1 2 min. 


N '' 4 min. 


7, 200 
7, 200 
7, 200 
7, 200 
14, 400 
14, 400 
14, 400 
14, 400 
14, 400 
14, 400 


l. 1..V. - 2 hr. peak period Link Volume - Boarded Passengers Between Stations 
L. 1-. - 1 rain Load l'at tor. shown as a.i average 
i. Assumes a ?. hour peak period, and peak directional uows. 

Source: BAR 1 Offices of Planning and Research. 1975 


3, 407 
7, 801 
11,651 
11,631 

21, 736 

22, 974 
26, 752 

29, 004 
30, 045 

30, 523 


P 

Total :jj 
Daily 4 

I 

> y| 

11, 517 'M 
22,075™ 
28, 199j 
28, 155 
55,691? 
63, 663 ir 
81 , 663d 
91, 777 j4 
95,490! 
97,906? 


Peak = 85% Wo«l^ 

$ 

Avg, 

L.V. L.F 



. 

3, 447 

0. 48! ® 

No extension 

6, 067 




7, 033 

0.98 7. - 



7, 023 


11, 123 

0. 77 

14, 431 

Wall ' 

13, 585 

0. 94 

17, 293 


18, 403 

1. 28 

23, 337 

EE * 

21, 051 

1.46 

26, 678 

:;:T 

22, 020 

1. 53 

27, 815 

l ’ 9 ?l 

22, 882 

1. 59 

28, 637 
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6 - 1 . B ART Route Ulan 


Concord/ Da ly City- 


Richmond/ Fremont 


PAX Extension 


Fremont/ I )aly Lily 


mn«» Richmond/Daly City 


Extensions Under 


Tahir « • - I Cnix o r d - 1 ).' i 1 y City Line Capacity I 990 - With Alternative Operations Plan 


2 hour Peak = 85% Work 

Peak 

Seating Avg. 

Station to Station Links Headway Capacity I-. V. L.F. 


Antioch to Pittsburg 

1 2 min. 

7, 

200 

3, 

447 

0. 

48 

Pittsburg to W. Pittsburg 

• • 

7, 

200 

6, 

067 

0. 

84 

W. Pittsburg to N. Concord 


7, 

200 

7, 

033 

0. 

98 

N. Concord to Concord 

.. 

7, 

200 

7, 

023 

0. 

98 

Concord to Pleasant Hill 

4 min. 

21, 

600 

1 4, 

431 

0. 

67 

Pleasant Hill to Walnut Creek 

• • 

21, 

600 

• v, 

293 

0. 

80 

Walnut Creek to Lafayette 

" 

2 1 , 

600 

23, 

337 

1 . 

08 

Lafayette to Orinda 

" 

21, 

600 

26, 

678 

1 . 

24 

Orinda to Rockridge 

» 

21, 

600 

27, 

815 

1 . 

29 

Rockridge to MacArthur 

" 

21 , 

600 

28, 

.'■37 

1 . 

32 


Concord - Daly City Line Capacity - 4 min. 
Richmond/ Fremont Lines - 8 min. 

Source. Bart Officers of Planning and Research, 1975 


truces between these two tests which 
affect this comparison are: 

1) Test iA assumes that residents 
of the; Livermore and Pleasanton 
areas would use the San Ramon 
Corridor to reach the Lafayette 
Station, which inflates patronage 
from Lafayette westward and is an 
unlikely assumption. 

2) The test iA forecasts corridor 
use assumptions that are lower 
than those used in Test 5 and repre- 
sent what this study feels is tin* 
most probably 1 WO demand lor 
BAR I service in the study corri- 
dor. These wore the values used 

in determining added revenue from 
the* extension. However, because 
lest 5 values are higher, providing 
a more severe lest ol "C" Line 
ranac ities with an extension to 
Antioch, and is not complicated by 
unlikely ridership from the S.m 
Ramon Corridor, it will be* tin* 


forecast used in this analysis. 

The unit of measure for these 
comparisons is the link volume. 

A link volume is defined as the; 
total number of paying BART pa - 
trons aboard a train as it travels 
between two adjacent stations. 

Table 6-3 indicates 2 hour a.m. 
peak period link volumes in the; 
westbound direction for Tests l A 
and 5, assuming that this patron 
movement is equal to 85% of the 
daily westbound work trips. 

KTTPP Test l A indicates that 
load factors will be less than 1.8. 

1 herefore, without an extension and 
with improvements to present BART 
service, including (» minute peak head- 
ways, no significant line* capacity 
problems arc* expected. 

RT I PP Test 5 illustrates tin* 
probable impact of a BAR F exten- 
sion to Antioch on link volumes be-' 
tween the Concord and and MacArthur 


stations. 

Here a 1.85 load factor would be 
approached between the Lafayette 
and Orinda .Stations with the 2. 0 
load factor being reached between 
the Rockridge and MacArthur Sta- 
tions . 

Load factors could well he 
higher dependent on a range of inter- 
related variables, many of which 
cannot be determined at this time. 
One factor, uncontrolled growth, 
would have the largest single im- 
pact on "C" Line service. If a 
rapid increase in pressure for resi- 
dential development within the large 
area served by the line were to be 
accommodated, the result would be 
a useage of BART commute service 
over and above that predicted in 
1 able 6-3. 

The* relationship between growth and 
the* ability of public transportation 
services to support that growth is 



59 


a n increasingly delicate 

bel 'Tin ‘h« Ba>Area ' US r '‘ 0lU ' 1 

iS “ rompleic but can be achieved 
li° n i better growth management 
Ihroug ' ,L improved coordina- 

• — - a lotal and 

reK Assuming that the figures pre- 

" d in Table b-i are conserva- 
Se " everal alternative strategies 
^increasing passenger capacity 

u .• r" Line are possible: 
on the L 

AUe niative^E£l^liHI15-ma]l ; 

TTTheaLer native operating 

plTn"s now being considered is one 
Inch would expand peak period ser- 
vice levels on the Concord/Daly City 
Line. This operating plan would pro- 
vide four, rather than six, minute 
service on the "C" Line and eight 
minute service on the other two 
trail shay lines. 

Table fa-4 illustrates probable 
load factors on the Concord-Daly 
City line with an extension to Anti- 
och, assuming these improved ser- 
vice levels. 

Service on the Antioch to Con- 
cord line segment would remain at 
12 minutes, while service on the 
Concord to Daly City segment would 
be provided four and six minute 
headways. 

With this improved level of ser- 
vice, load factors would be greatly 
reduced remaining well below the 
critical 1 . 85 level. 


Provide Addit ional Service : 

Another alternative which should 
L>e considered is to provide a BART 
rail shuttle from Concord to down- 
town Oakland which also would en- 
able four-minute headways on this 
section of the "C" Line. This ser- 
vile will be made possible by com- 
pletion of the third track in down- 
town Oakland which is being pro- 
posed in BAKT's current Capital 
P rog ram. 

In addition to these service and 
ope rat ions improvements, other 
policies and programs include: 


Staggered Work Honrs : 

Management policies which en- 
courage staggered work hours fin- 
persons employed in downtown San 
Francisco and Oikland could ex- 
pand peak comm idte periods and 
thus help reduce average load fac- 
tors on the "C" Line. 

Parallel Bus Service: Provision 
of parallel bus service in selected 
areas could increase overall 
corridor-tranist capacity during 
commute hours. 





Section 7. 

Transit Yard 
and Systemwide 

Equipment 


As pari of the study of an 
extension to an existing rapid rail 
transit system, investigations 
were conducted into requirements 
for additional train storage and 
maintenance facilities, rolli ig 
stock, train control, propulsion 
power supply, and other system - 
wide equipment needed to support 
the extension. The underlying 
consideration in these investiga- 
tions was that all new support 
facilities and systemwide equip- 
ment be coordinated a >d integrated 
with those same eleme its already 
functioning in the existing BART 
system . 

The first part of this section 
discusses the need for a yard with 
the second part providing a des- 
cription of total rolling stock 
requirements and systemwide 
equipment . 


TRANSIT CAR YARD 

At the present time, BART's 
operating plan .or the Concord- 
Daly City line utilizes the Concord 
Yard, which is located just south 
of the Concord Station, for 
storage, service, and regular 
maintenance of all rolling stock 
required on that line. Trains 
dispatched out o the Hayward or 
Richmond Yards which may 
operate on the Daly City -Concord 
line do not return to the Concord 
Yard nor do trains dispatched out 
of Concord return to the other 
yards . In effect, the Concord 
Yard exclusively serves the 
Concord-Daly City line and, as an 
enlarged facility or in combination 
with another yard located On this 
line, would exclusively serve any 
extension to the line beyond 
Concord . 

Since there is the possibility 
that there will eventually be an 
extension o. BART into San Mateo 
County an evaluation was made Oi 
the effect of that extension on 


system yard requirements. It 
was determined that an enlarged 
yard or new yard in Central Contra 
Costa County would still be needed 
in addition to a yard in San Mateo 
County which would be necessary 
to provide storage and maintenance 
of equipment generated by that 
extension . 

The Concord Yard currently 
contains enough trackage to 
effectively store 150 cars and has 
the capacity to be enlarged to 
provide storage for 170 cars. 
However, BART is not presently 
planning to expand to the maximum 
storage capacity . The service 
and inspection building has three 
tracks running through it, two ol 
the tracks with two pits each and 
one two-car capacity lloor track 
on which those maintenance oper- 
ations not requiring a pit can be 
carried out . Recent experience 
has shown that this facility is 
large enough to handle regular 
service and maintenance for 
approximately 100 cars presently 
being stored at the yard, but that 
the additional work load required 
for the abnormal amount of 
maintenance on the new cars is 
pushing the facility operation to 
capacity . 

Additional Yard Needs : The 
present long range BART operation 
plan is based on eventual two 
minute service into and out of San 
Francisco during peak hours . 
Though this will be the minimum 
headway in San Francisco for 
the foreseeable future, system 
automatic train control design 
criteria specifies an ultimate 
capability to operate in and out of 
San Francisco at one and half 
minute intervals between trains. 
These service intervals in San 
Francisco will result in minimum 
peak hour headways on the 
existing Central Contra Costa 
line of 6 minutes and 4-1/2 
minutes respectively. Though it 


appears that the patronage 
estimated for 1990 on the exten- 
sion can be handled with 12 
minute headways between Concord 
and Antioch during the peak hours, 
the design of yard facilities along 
the Daly City -Antioch line should 
consider the ultimate 4-1/2 
minute operating condition . 

Listed below are the total 
number of cars required, in- 
cluding spares, for four different 
operational situations in 1990 on 
the Contra Costa line. The 
number stated includes both "A" 
and "B" or end and intermediate 
cars . 

Once this data was developed 
but prior to the preparation of the 
final operating plan, a study was 
made of the feasibility of main- 
taining the Concord Yard as the 
only yard on the line. 

Though the Concord Yard does 
have the potential to provide 
storage capacity for all vehicles 
needed on the Daly City -Concord 
line when minimum headways are 
6 minutes, yard capacity will not 
be sufficient when headways drop 
to 4-1/2 minutes. Furthermore, 
even though the Concord Yard 
could be expanded within its 
existing yard boundaries to 
effectively store 170 vehicles, 
there was an apparent need to 
provide minimum effective 
storage for at least 68 more cars 
when the extension is completed 


and headways dropped to 4-1/2 
minutes. To do this either 
additional properties adjacent to 
the Concord Yard must be taken 
or an additional yard site along 
the extension must be found. In 
reviewing the Concord Yard as 
affected by the extension, the 
following findings were made: 

• If the Concord Yard were used 
as the only yard on the line, in 
order to operate ef.ectively, it 
should be double-ended, that is, 
capable of receiving and dispatch- 
ing trains from both ends. It is 
currently single -ended and would 
require major modification to 
effect this, including an extension 
to the yard of approximately 

2, 000 feet . 

• In addition to the above, an 
additional 5,000 feet of track 
would be required beyond the 
existing 170 car capacity to serve 
the ultimate operating condition. 
This amount of space would not 
be available because the only 
vacant property south of the 
Concord Yard is committed for a 
new 128-unit subdivision to be 
built in the near future. 

• The existing service and 
inspection facility would not be 
adequate for a yard storing all 
cars needed on the line. 

• A significant number of 
"deadhead" train miles would be 
annually accrued if the Concord 
Yard were solely considered, 


Tabic- 7-1. Line Train 

Requirements 





No-PAX 

No-PAX 

With PAX 

With PAX 


4-1/2 min . 

6 min . 

4-1/2 min . 

6 m i n . 

Cars required 
on line 

162 

147 

207 

172 

Spares 

24 

15 

31 

19 

TOTAL 

186 

162 

238 

191 


TOTAL 


61 






suiting in additional yearly 
operating expenses. "Deadhead" 
ileage represents the distance 
hetween the yard and the point 
where the trains go into revenue 

service . 

Sites for yards in the Antioch 


area are 


now available and should 


be available for many years. 

Based on these findings, it was 

recommended that an additional 
car yard be located along the 

extension . 

yard Functions and Layout : Pre- 
liminary criteria for the selection 
of a yard site was established by 
the BART staff as follows: 

• Need to store more cars than 
100 car capacity of Concord Yard. 
This was based on the require- 
ments of the operating plan dis- 
cussed in Section 6 . 

• A vehicle service and inspection 
facility with a 4 -car pit capacity, 
and a two-car capacity floor track 

• Run-around track at service 
and inspection shop . 

• Car cleaning platform adja- 
cent to service and inspection shop 

• A Maintenance -of- Way facility, 
of approximately 10,000 square 
feet, and an adjacent enclosed 
storage area of 4, 000 square feet. 


Mainline Track 


The building will contain mainten- 
ance equipment for the rails, 
structures, and certain electrical 
facilities on the line. 

• A car wash track. 

• A combination Transportation 
Building and Yard Control Tower. 

• Employee and automotive 
equipment parking areas. 

• Flyovers or grade separated 
tracks if movements into and out 
oi yard oppose main line track 
movements . 

t Adequate internal and external 
access roads . 

• Modified double-ended. 

Evaluation Process : In determining 
acceptable alternatives for yard 
locations, evaluation criteria were 
used which included a combination 
of elements used for both line and 
station studies and operational 
and spatial needs peculiar to rail 
transit yards . 

Due to the very size of a yard and 
the nature oi operations occuring 
therein, its impact on the com m unity 
in terms of redevelopment potential, 
relocation requirements, disruption 
to existing traffic and pedestrian 
patterns, noise, aesthetics, and 
land use are very important consi- 
derations along with possible 


impacts on the natural environment. 
Assuming that the yard must he 
located according to an acceptable 
operating plan, its impacts on the 
level of transportation service are 
normally negligible. Construction 
and right-of-way costs are also a 
major factor in comparing alterna- 
tives of such a large facility. 
Finally, the location of any yard 
site is most critically affected by 
how it fits into the operations of 
the particular line it serves and 
by the fact that the entire yard has 
to be essentially on a level or 
nearly level grade. 

Yard Alternatives : The major 
function of the Central Contra Costa 
Line, with or without an extension, 
is to provide commuter service 
from the Central County areas into 
the East Bay and San Francisco in 
the AM peak hours and vice versa 
in the PM peak. Consequently, in 
the morning hours, a substantial 
number of trains must be dis- 
patched from the eastern terminus 
as is pointed out in the operations 
plan discussion of Section 6. 

During the period between the peak 
hours, most of the trains that will 
be taken out of service due to 
reduced demand on this line will 


Transfer Zone 
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be stored at the Concord Yard. 
This is based on the need to dis- 
patch these trains into San Fran- 
cisco before the evening peak 
hours from the closest possible 
yards. And, finally, in the period 
between the end of the evening 
peak hour and the late night shut- 
down of the system, trains will be 
taken out of the system after 
dropping off passengers at the 
Antioch Station . 

This operational setup created 
the need for a yard near the 
terminal station in Antioch. The 
ideal location lor the yard is 
beyond the end of line since trains 
would not have to travel back on 
the line when they are taken out 
ol service. A yard situated 
before the terminal station would 
require trains to travel on the 
main in-service tracks before 
being taken out of service. This 
could create potential problems 
because ol the interference with 
trains still in service, especially 
during peak hour conditions when 
the headways are at a minimum . 
However, there are two methods 
of solving this problem: either 
grade separate the yard leads 
from the main line tracks if the 
yard is on one side of the main 


-Service Road 


Storage Area 


Mainline Track 




line tracks or place the yard in 
between the main line tracks. 

Because of the location of the 
Antioch Station along the shore of 
the San Joaquin River opposite the 
central business district, it would 
be away from the rivers edge and 
the developed sections of Antioch 
and, therefore, into the area 
where the yard could be situated. 
Thus, it was in the area east of 
here that the search for a yard 
site took place. The conclusion 
of this investigation was that 
there were no sites south of the 
Atchison, Topeka and Santa Fe 
(ATSF) tracks, either undeveloped 
or partially developed, which were 
of adequate size and shape for a 
yard. North of the railroad 
tracks, the land is industrialized 
enough to make the right-of-way 
acquisition costs extremely high. 
The lack of available acreage, the 
high cost of simply extending the 
line to potential yard sites, and the 
impact of running the line along 
the river, resulted in a study of 
yard locations west of the Antioch 
Station. Locations both north and 
south of the ATSF tracks in the 
area just west of the developed 
portions of Antioch were considered 
The area south of the tracks was 
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mrnended because industry 
^“related spur tracks on the 
a " side would not allow enough 
"f Vince in that area to fit in an 
dis * de yard and still permit the 
—■» 

n , ranee to the cannery. The 
ected site to the south was also 
Meal in that it required no resi- 
dential or industrial property 
relocation and because its location 
adjacent to the railroad and 
industrial land minimized its 
visual and noise impacts. 

n„ ,.nmme ided Yard Layout : The 
of the recommended yard is 
shown i : Figure 7-1 . The yard 
is located south of ihc ATSF 
tracks between sections ol aerial 
structure which pass over active 
railroad spur tracks to the west 
and over a spur track and the 
railroad main lines to the east. 

It is also located between the 
BART mainline tracks to avoid 
additional costs and potential 
design problems which would 
occur if it were located on the 
south side of the BART mainline 
tracks . 

Since almost all of the train 
traffic coming into or leaving the 
yard will travel by way of .the 


Antioch Station, a four track 
transfer zone for switching trains 
from automatic to manual control 
and vice versa has been provided 
at the east end of the yard. Yard 
lead tracks have been provided to 
both of the main line tracks 
between the transfer zone and the 
station. At the west end of the 
yard only an eastbound or inbound 
lead track and a two-track transfer 
zone are provided from the east- 
bound main. This has been incor- 
porated to allow trains that are not 
carrying passengers and those that 
are no longer in revenue service 
ro enter the yard without having to 
travel to the Antioch Station first. 

All the elements recommended 
by the BARTD staff, including a 
satellite control center, are 
contained in the yard. In addition, 
a turntable has been included to 
provide the flexibility of turning 
around "A" or end cars as 
necessary to makeup trains. 
Internal vehicular access within 
the yard, space for employee 
vehicles and other equipment, and 
outside storage have also been 
provided . Access into and out of 
the yard has been proposed by 
way of a road adjacent to the 
Fibreboard Corporation property 


at the east end of the yard. 


SYSTEMWIDE EQUIPMENT 

Once the final extension was 
selected and the more refined 
alignment and station site designs 
were completed in the initial stages 
of the second phase of the project, 
plans and sections were furnished 


needed at some time after 1990 
to provide service on the Daly 
City-Antioch line in addition to 
those required for the operation of 
the existing Daly City -Concord 
line: 

Table 7-2. Additional Rolling 
Stock Requirements 


to the BARTD staff to assist them 
in determining finally the 

"C" Line 

On-Line 



following systemwide equipment 
needs for the extension: 

Headways 

Cars 

Spares 

Total 

# Rolling Stock 

• Train Control and Communi- 

6 mins . 

A - 12 

A - 3 

A -15 

cations 


B - 13 

B -1 

B -14 

e Propulsion Power 
e Service Power 

4-1/2 

A - 16 

A -2 

A -18 

• Fare Collection 

mins . 

B -29 

B -5 

B -34 

Rolling Stock: This subject has 
already been discussed in the 

Based on 

the ultimate operating 

section on the transit yard. This 

conditions 

with four 

and one 

half 


was necessary since the total 
lumber of cars required to 
provide service during peak hours 
on the Central Contra Costa line 
determined the added storage 
requirements for that line. 

Listed below in Table 7-1 are 
the requirements for both "A" and 
"B" on-line and spare cars 


minute headways on the extension, 
a total of 52 extra cars would have 
to be purchased for the extension. 

Train Control and Communications : 
BART trains are operated by a 
computer-controlled automat ic 
train system. The system contin- 
uously receives information on 


the status of each train, compares 
it to planned operation, and 
adjusts station stops and train 
speeds to compensate for any 
deviations from the operating plan. 
Data from the trains and instruc- 
tions to them are transmitted by 
wire communication circuits along 
the right-of-way. The central 
computer -control is located in the 
BART Administration Building in 
Oakland . 

Train control and communica- 
tions systems for the extension of 
transit from the Concord Station to 
Antioch must be compatible with 
the BART system to ensure fast, 
safe and reliable operations . 

One method to achieve this would 
require central supervision of the 
extension from the Lake Merritt 
Central Control which in turn would 
necessitate expansion of control 
hardware and reorganization of 
the system software . The present 
arrangements and capacities at 
BART Central Control are such 
that additions are not practical 
without removal and rebuilding of 
varying amounts of the present 
facility. The extent of necessary 
alterations would depend upon 
whether other extensions to the 
BART system would be in operation 

Figure 7-1. Transit Yard Plan 
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time ol the PAX 


or planned at the 
xtension. Reorganization ol the 
L ‘ ftware would result in alteration 
l° f the heirarchy of control 
■ xecution and consequent increases 
in response times . 

The jurisdiction of the existing 
Central Control can be interpreted 
a s limited to the existing BART 
system; the complex of the 
* I, , o n H and San Francisco central 


i 


Oakland and San Francisco central 
business districts, BART junctions 
adjacent to them, and their 
approach and dispatch sections . 

Its principal function is to govern 
operating stability in these nearly 
saturated areas, but the juris- 
diction would not necessarily 
include extensions of the present 
system . They could be candidates 
for related but autonomous juris- 
dictions of their own . 

Rather than rebuild the existing 
BART train control system, it is 
recommended that the system 
from Concord to Antioch operate 
as a separate jurisdiction with 
line supervision from a satellite 
central control located at the 
yard facility at Antioch. Though 
this decision must be re-evaluated 
when the PAX extension goes into 
design, it is the assumption used 
for this report since it represents 
the more costly and therefore, 
conservative approach. This 
satellite central control, here 
dubbed the PAX Central Control, 
will contain equipment similar to 
and perform the same functions 
as the Lake Merritt Central 
Control. The computer will 
probably be somewhat smaller 
than that at Lake Merritt. Data 
necessary for "hand-off" of 
trains in the Concord area will be 
exchanged between the Antioch 
and Lake Merritt central compu- 
ters . 

Movements between the Lake 
Merritt Central Control and the 
PAX Central Control can be 
controlled by the "hand-off" of 
data between jurisdictions . The 
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PAX Central Control will interface 
with the equipment at Lake 
Merritt on a call-up basis. That 
is, train information will be passed 
to Merritt on a designated 
channel as called for to allow 
proper coordination of train 
"hand -off" between the two control 
areas . The "hand-off" will occur 
just north of the Concord Station, 
since at this location the require- 
ment for intra -jurisdictional data 
is minimal. 

Other communications equipment 
that could be located at the Antioch 
Yard are the private automatic 
branch exchange (PABX), the auto- 
matic call distribution (ACD) 
system for customer calls, the 
terminal for the emergency tele- 
phone system, and the maintenance 
telephone equipment. To guarantee 
proper maintenance and security 
communications from the Lake 
Merritt Central Control operation 
to the extension trackage and the 
Antioch Yard, a new maintenance 
radio base station will be required, 
probably on Mt. Diablo or on 
Kriger Peak near Antioch. 

Propulsion Power : The design of 
the electrification substations, 
equipment requirements, cables 
and methods of installation for the 
extension will closely follow es- 
tablished procedures on BART. 

The design encompasses either 
one or two switching stations 
between the Concord and Antioch 
Stations to receive 34.5KV ac 
from PG&E and transform it to 
1000 volts dc power and gap 
breaker stations located at points 
intermediate between the sub- 
stations and in the yard. The 
number of switching stations .will 
depend upon PG&E's existing 
distribution system . In the case 
of substations, they are normally 
located at one end of each passen- 
ger station and at the yard. How- 
ever, extra ones are assumed for 
the PAX due to some rather large 


station spacings . The design will 
also include the 1000 volt dc cable 
distribution and contact rail 
system to train power collectors. 

Service Power: Service power 
(auxiliary power) is required for 
the operation of passenger stations, 
the yard buildings, and line 
sections. This power could be 
obtained directly from PG&E, and 
could be a dual feed service with 
an automatic transfer switch and 
a utility company transformer. 

This power is required to operate 
such things as elevators, escala- 
tors, ventilation fans, all 
lighting, signing systems, lire 
alarm systems, sump pumps, 
closed circuit TV, door control 
systems, maintenance shop and 
train control equipment. 

Fare Collection : Fare collection 
equipment for an extension of rail 
rapid transit between existing 
Concord Station and the proposed 
Antioch Station are based on the 
following assumptions: 

• The types of equipment are 
identical to those used for the 
design of the original BART 
stations, except that the function 
of change making will be combined 
with the fare vendors in the free 


area and with the add fare machines 
in the paid area. 

• Each station will have one 
centroid and therefore one pay 
area, with one group of gates in 
an uninterrupted line. 

• Each station will have a min- 
imum of one service gate available 
for use by the handicapped. 

• Special facilities for handling 
large suitcases and packages are 
to be provided. 

• Initial equipment quantities are 
based on patronage forecasts for 
1990. 

Equipment quantity estimates 
presented in Table 7-2 were 
derived from patronage estimates 
for the extension stations. Arrival 
curves based on transit arrival 
patterns in the San Francisco - 
Oakland area were utilized to 
determine a peak 5-minute 
boarding and alighting factor, 
which was then used to convert 
total daily boardings and alight- 
ings at each station to peak 5- 
minute flows. For the extension, 
this factor, which is currently 
used for BART planning, is 
0.045. Having the 5-minute peak 
boardings and alightings, the 
fare collection equipment 
required for each station was 
determined . 
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Table 7-3. Fare Collection Equipment Estimate 

. 


Gate 

Fare 

Add Fare 

Agents ' 

Aisles 

Consoles Vendors 

Machines 

Readers 


(with money changers) 



N . Concord 4 

W. Pittsburg 4 

Pittsburg 6 

Antioch 6 


20 


5 

5 

7 

_7 

24 


3 

3 

7 

_7_ 

20 


2 

2 

2 

2 

8 


1 

1 

1 

_1_ 

4 





TOTALS 
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Section 8: 

Fares, Revenues, 
Operating Costs, 
Capital Costs 


and 


To help determine the economic 
feasibility of extending rail rapid 
transit into the Pittsburg- Antioch 
corridor it is necessary to estimate 
the gross revenue it will produce 
and compare this to the costs of its 
operation. The revenue produced 
by the rapid transit extension to 
Antioch will consist primarily of 
the passenger fare collected during 
the year based on the fare structure 
used and the patronage attracted. 
Transit patronage in turn will 
depend on the fare schedule, level 
of service provided, and travel 
times. This interaction between 
the fare schedule,' level of service, 
travel times, and patronage has 
been considered in the development 
of patronage and revenue estimates. 

The operating costs are those 
expenses involved in the actual 
operation of the trains and mainten- 
ance of all equipment. The differ- 
ence between the annual gross 
revenue and operating expense will 
be the net revenue produced by the 
extension . However, net revenue 
is difficult to project because of the 
interrelationship between level of 
service provided by the system, 
operating costs, fare structure, 
patronage, and the effects of 
inflation . 

This section will discuss the fare 
structure, projected gross fare 
revenue, operating costs and net 
revenue . 


FARE STRUCTURE 


The assumed fares for these 
estimates are based on the present 
BART fare schedule which was 
adopted on December 20, 1971 . The 
BART Board of Directors is current- 
ly considering revisions to the fare 
structure which, if approved, may 
modify the information in this section . 
The present fare structure is based 
on distance traveled and scheduled 
travel speeds. Longer trips are 
charged more than shorter ones, 


Table 8-1 . Fares 
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, faster scheduled trips are 
a ,t more than slower ones ol 

Tsame distance. The tares Tor 
‘'ll trips are calculated according to 
a 1 iu |ard formula which system - 
a ?!“! lv accounts for distance 
allt , , lel ( and scheduled speed. The 
components of this fare schedule 
formula are as follows: 

(I) A maximum fare ol .300 tor- 
trips up to Six miles . 

()) A uniform rate of ..150 plus 
O 30 per mile for trips from 6 to 
25 inil es • 

(3) A rate of .920 plus .010 per 
mile for trips over 25 miles . 

(4) A uniform surcharge of .150 
for trails -Bay trips. 

(5) The scheduled travel time 
between any two stations is compared 
with the time required for that trip 

a , (be system's average speed and 
the difference is priced at .020 per 
minute. The distance -based fares 
ate lowered for slower than average 
trips by .020 per extra minute, and 
increased by .020 per minute saved 
for faster trips . 

(6) All fares are rounded to the 
nearest .050. 


The fares for trips between exten- 
sion stations and major Bay Area 
destinations are shown in Table 8-1. 


PROJECTED GROSS REVENUE 

The extension revenue projections 
for 1990 were derived by multiplying 
projected patronage volumes at the 
four extension stations by the 
average fare of the trips that were 
forecast from them . 

The gross incremental passenger 
revenue attributable to the exten- 
sion to Antioch estimated for 1990 
is $8.8 million. This is based upon 
an estimated annual incremental 
patronage of 7.9 million passenger 
trips and the existing BART fare 
schedule. This estimate reflects 
passenger revenue only and does 
not assume income from parking 


charges, advertising, etc., nor 
the costs of feeder bus transfers 
or other interagency agreements . 

The patronage and revenue cited 
above are derived from 1990 
patronage estimates from the 
Regional Transit Travel Projections 
Project (RTTPP). This project is 
described in Section 6 of this 
report. The 1990 total patronage 
level of 10.6 million annual pass- 
enger trips on the extension pro- 
duces a gross revenue estimate of 
$11.9 million per year. 


OPERATING COSTS 


Operating costs of a rapid 
transit system are those expenses 
involved in the actual operation of 
the trains themselves and in main- 
taining associated equipment. The 
major portion of those expenses is 
made up of wages, salaries and 
overhead costs for personnel such 
as, train operators, station attend- 
ants, security police, janitors, 
maintenance personnel and super- 
visors . Power and utilities, in- 
surance and supplies are additional 
items included in operating cost 
estimates . 

The incremental annual operating 
cost of the extension is estimated 
to be $6.5 million per year in 1974 
dollars as shown in Table 8-2. 
These incremental operating costs 
are based on BART's current 
operating experience and the oper- 
ations plan developed lor this 
extension. The figures are shown 
in 1974 dollars to be consistent with 
the fare schedule used to project 
extension revenues. Inflation will 
undoubtedly result in increased 
costs by the time the extension is 
approved for construction and, to 
the extent that fares are changed 
to match, revenues would also be 
relatively higher. 

BART officials have pointed out 
that operating costs alone do not 
represent a true picture of BART 


incremental cash requirements 
brought on by the extension. Two 
other items must logically be 
increased when the system is ex- 
panded. These are an annual 
allowance for purchasing new cars 
to meet expanding patronage demand 
and an allowance for the replacement 
of minor capital equipment and 
other system improvements. 


NET REVENUE 


The difference between estimated 
incremental operating costs of 
$6.5 million and estimated incre- 
mental gross revenue of $8.8 
million yields a possible net revenue 
of $2.3 million dollars. This net 
$2.3 million, like all other esti- 
mates is in 1974 dollars anil does 
not reflect the effect of inflation on 
costs or fares. Based on recent 
trends, inflation rates of 6 to 10 
percent per year on operating costs 
are possible; likewise, fare in- 
creases, although possible, cannot 
be predicted. 

Dependence of the possible net 
revenue estimate on fare structure 
and cost assumptions, as well as 
patronage projections makes the 
numerical value presented herein 
tenuous . However, since the 
assumptions used were based on the 
best information available, the 
resulting projection of revenues and 
operating costs indicate that a net 
$2.3 million can be expected from 
this extension to Antioch . 


CAPITAL COSTS 

The costs presented in this 
section represent the total cost in 
mid-1974 dollars for designing, 
constructing, and making the 
extension ready for operation . 

The level of preciseness of the 
estimates reflects the degree of 
detail that was developed in the 
preparation of the engineering for 
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the line, yard, and systemwide 
equipment designs. Correspond- 
ingly, the order of magnitude of 
the estimate was the basis for 
determining the percentage assigned 
to the contingency value. A brief 
description of the elements 
included in each item listed in the 
construction cost estimate is 
inc lulled below : 

• Right-Of-Way: The estimated 
acquisition cost of all public and 
private property needed for the 
extension was established by local 
specialists experienced in the 
appraisal of property and familiar 
with local real estate value trends . 
The cost includes all relocation 


expenses and BART' s share of 
right-of-way expenditures for the 
joint use sections in Port Chicago 
Highway and State Route 4. How- 
ever, it does not include costs 
involving property purchase and 
damages that may be incurred by 
excessive noise impacts on 
adjacent properties along Port 
Chicago Highway in Concord or 
8th Street in Pittsburg. 

• Civil and Structural - Line : 
Costs to construct the transit 
structures between stations 
including related costs such as 
site preparation, street relocation 
and restoration, fencing, traffic 
maintenance during the construction 


Table 8-2. Estimated Annual Incremental Operating Costs/Reven u e s 


Item 

Labor Cost 

Non- Labor 
Cost 

Total Cost 

Maintenance (l) 
Transportation (2) 
Power 

Police Services 

Revenue Collection 
Subtotal 

1, 700, 000 

285, 000 

74, 300 

14, 000 

705, 000 

53, 000 

5, 500 

$2, 955, 000 
1, 714, 000 

705. 000 

338. 000 
79, 800 

5, 791, 800 

Insurance @ 2% (3) 
Subtotal 



118, 200 
5, 910,000 

Contingency @ 10% 



591, 000 

Total Annual Operating Cost 


6, 501, 000 

Incremental Operating Revenue 


8, 800, 000 

Net Revenue 



2, 300, 000 


(1) Approximate estimate . 

(2) Costs include; central operations (manning of satellite control, 
center at Millsdale Yard); yard operations; line supervision; station 
operations; train operation. 




(3) Approximate estimate . 

Source: Bay Area Rapid Transit District, Feb., 1975. 


I 
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eriod* and utility and railroad 
relocations are combined in this 

element . 

f i r mHes and Agreements : Costs 
. tiTijTitem are incidental to the 
relocation of utilities by the owners 
before transit construction and 
include costs incurred by the 
utility agencies and chargeable to 
BART. Electric power distribution, 

communications, gas, water, 
sewage and storm drainage are 
affected. 

• Landscaping - Line and Station 
struct ure Contracts: Costs of 
topsoil, fine-grading, trees, 
shrubs, and ground cover, their 
planting and initial maintenance, 
and irrigation systems . 

• Architectural and Structural - 
Li ne Stations: Costs of all station 
structure construction including 
finish work . 

• Specialty Contracts : Street 
furniture and signs, station agents' 
booths, escalators and elevators, 
but not fare collection equipment. 

• Parking Facilities : Costs of 
constructing park-and - ride lots and 
associated kiss-ride and bus areas, 
including site preparation, storm 
drainage systems, paving, land- 
scaping, signing, and lighting . 

• Yard and Shops : Shop buildings 
and related structures, all 
grading and paving required 
including access roads, fencing, 
major equipment, and lighting. 

• Procurement Contracts: 
Furnishing of mechanical, 
electrical, and miscellaneous 
equipment to maintain conformity 
and obtain economy through 
volume purchasing. 

• Trackwork - Line and Yard 
Contracts : All costs for switches, 
rail, ties, ballast, and fasteners, 
and their installation. 

• Electrification : Costs of the 
electrical system to furnish 
power for train propulsion and 
control, including utility 
connections, sub -stations , third 
rail, and incidental electrical 


Table 8-3. Construction Cost Estimate (Concord to Antioch) 


Right -of Way 

$ 7, 775, 000 

Civil and Structural -Line 

60,400,000 

Utilities and Agreements 

4, 700, 000 

Landscaping 

2, 700, 000 

Architectural and Structural Line Stations 

9, 000, 000 

Specialty Contracts 

1, 720, 000 

Parking Facilities 

1, 656, 000 

Yard and Shops 

4, 033, 000 

Procurement Contracts 

1, 500, 000 

T rackwork 

13, 05 1, 000 

Electrification 

14, 374, 000 

Train Control and Communications 

9, 4 10, 000 

Fare Collection 

2, 068, 000 

Rolling Stock 

25, 000, 000 

Pre-Operation 

1, 200, 000 

Insurance 

4, 200, 000 


SUB-TOTAL (1974 dollars) 

Engineering and Construction Manag< 
SUB-TOTAL 

Contingency 


TOTAL COST (1974 dollars) 

facilities . 

• Train Control & Communica - 
lions : All costs of the automatic 
train control system, including a 
satellite control center and inter- 
ties with Lake Merritt Central, 
and all costs of other communica- 
tion system s . 

• Fare Collection Equipment : 
Consoles, ticket vendors, money 
changers, add fa re machines, and 
agents’ readers. 

• Rolling Stock: Cost of the 
additional rolling stock initially 
required by the extension. 

• Pre-Operation and Testing: 
Costs of planning operations. 


$162, 787, 000 

ment 16, 030, 000 

$ 178, 817, 000 
$ 25,183,000 


$204,000, 000 

recruiting and training personnel, 
maintenance and security, and 
testing of the extension prior to 
revenue service. 

• Insu ranee : Premiums for 
comprehensive liability coverage. 
Workmen's compensation insur- 
ance is included in architectural, 
civil, and structural costs. 

• Engineering and Construction 
Management (E&CM): Fees for 
architectural and engineering 
services and construction manage- 
ment costs. These are estimated 
at 12 percent of construction cost 
except for right-of-way for which 
costs relative to property acquisi- 


tion, demolition of existing 
improvements, title investigations, 
appraisals, negotiations, legal 
expenses and weed abatement are 
included in the right-of-way cost. 
Also excluded from construction 
cost are the cost of rolling stock 
and insu ranee . 

• Contingencies and Miscellaneous : 
A contingency of 14 percent of the 
sum of all costs including E&CM . 
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FUNDING MECHANISMS 


Costa is the only BART District 
County which, to date, has not taken 
steps to place this issue before its 
voters. 

Federal Funds : 

1) Urban Mass Transit Aid - The 
National Mass Transportation 
Assistance Act (1974) amends the 
Urban Mass Transportation Act 
(1964) to provide funds for both 
capital and operating assistance 
through its two basic provisions. 

(a) Section 3 of the Act pro- 
vides funds for capital pro- 
jects at the discretion of 
UMTA on an 80% Federal to 
local matching formula. 


The most crucial consideration 
affecting the eventual implementa- 
tion of the BAR 1 extension may he 
the manner in which it can he 
financed . 

The two categories of cost 
involved in rail transit improve- 
ments; operating and capital 
costs, were discussed in the 
previous section. It has been 
calculated that the annual oper- 
ating costs ot the additional 
service would he $6.5 million 
and the revenues, $8.8 million. 

Capital costs, which are the 
expenditures required to acquire 
right-of-way, to design and con- 
struct the extension, and to 
purchase systemwide equipment 
to operate the line, have been 
estimated at slightly over $200 
million as of 1974. The actual 
total capital cost will depend upon 
when the extension is built, how 
long the design and construction 
takes and the method of financing. 

Throughout the report, and 
especially in Section 10, evidence 
has been presented about the 
social, transportation, environ- 
mental, and potential economic 
benefits of the proposed BAR F 
extension. To make the linal 
decision on whether to extend 
BART or not, these benefits must 
be weighed against the construction 
and operating costs of the proposed 
extension to Pittsburg and Antioch. 

The sources of money to finance 
the extension are not conclusive 
at this point for several reasons: 

(1) poorly defined funding 
mechanisms lor transit; 

(2) changing attitudes and 
policies toward funding transit; 

(3) Uncertainty of the position of 
the region in competing for federal 
dollars; 

(4) Priority of the proposed 
corridor improvement within the 
region; and 

(5) Equity of transit improvements 


Unlike highway projects, there 
is no simple assured source ol 
funds for transit projects. Tran- 
sit planners and decision-makeis 
are generally laced with the 
problem of preparing plans in 
order to sell someone on the 
necessity of financing the project. 

The PAX project is no different; 
the plan or program must be 
developed in order to advocate the 
development of a financial plan 
using a variety ol fund sources . 

The sources of funds that have 
been used to finance transit capital 
in the Bay Area include: 

Local Funds : 

1) Property Taxes: used by San 
Francisco Muni, AC Transit as the 
major source ot operating lunds. 
BART construction is partially 
financed by $792 million in bonds 
financed from property taxes. 

These bonds will be retired in 
1999. Voters are increasingly 
reluctant to approve property taxes 
for major new projects; therefore, 
further property taxes are an un- 
likely source for capital funding, 
particularly for extensions of BART 
within the existing BART three 
counties . 

2) Sales Tax: Currently BART 
finances $150 million dollars in 
bonds for construction from a 
special 1/20 sales tax levied within 
the three BART counties. These 
bonds will be paid oil in 1975; 
however, this tax will continue as 
a source of BART operating funds 
until 1977. It is uncertain whether 
sales taxes will still be a funding 
resource when PAX is implemented, 
although the Metropolitan Trans- 
portation Commission is recom- 
mending that the State enable the 
counties to authorize the imple- 
mentation of up lo a 10 sales tax 
for allocation by the Metropolitan 
Transportation Commission for 
transportation purposes . 


3) Bridge Tolls: The Golden Gate 
Bridge, Highway and Transporta- 
tion District is using bridge funds 
to finance both the local share ol 
the capital and the operating 
deficit of its bus and ferry system . 
Funds from the three San Fran- 
cisco Bay bridges (San Francisco - 
Oakland, San Mateo -Hayward, and 
Dumbarton) were pledged to 
support BART* s bay tube . T he 
Met ropolitan T ranspo nation 
Commission has taken the position 
to continue "its present efforts 
to secure legislative authorization 
lo use surplus bridge toll revenues 
for transit purposes on an equitable 
basis . " 

State Funds; 

l) Transportation Development Act - 
In 1972 the State made funds avail- 
able for transit by means of exten- 
ding the general sales tax to gaso- 
line and providing the equivalent of 
l/4 cent from the sales tax proceeds 
for transit. These funds, allocated 
by MTC, are restricted to use in 
their county of origin. All transit 
agencies are currently using these 
funds for both capital and operating 
costs. These funds are the most 
likely known source for most minor 
capital projects, including the pur- 
chase of vehicles. While TDA mon- 
ies can be used for bonds, the pres- 
sure on this source for use in meet- 
ing ongoing operating expenses by 
local bus operators would seem to 
rule against TDA as a single source 
for major projects. 

2) Proposition 5 - This measure, ap- 
proved by voters in July 1974 makes 
up to 25% of existing State highway 
resources available to transit. Po- 
tential uses of these funds include 
construction and improvements to 
public transit fixed and related faci- 
lities, right-of-way acquisition and 
administrative costs. Diversion of 
these funds for other than planning 
and research projects, requires 
county-wide voter approval. Contra 


(b) Section 5 provides both 
capital and operating assistance 
for the transit operation. Capi- 
tal assistance provides much 
the same as Section 3 funds. 

Operating assistance, however, 
is apportioned based on a 50/50 
Federal-local matching formu- 
la which considers population 
and population densities above 
and below the 200, 000 level. 

The PAX extension provides the 
unique opportunity to tap the re- 
sources of both the Oakland-San 
Francisco area (which includes 
Concord) funds and those allo- 
cated for use in the Pittsburg- 
Antioch area with its population 
below the 200, 000 benchmark. 

This transit project, serving 
and operating in both areas, 
would conceivably qualify for 
funds under both sets of criteria. 

The problem remains that there 
is not presently a sufficient 
amount of Federal funds to 
match all projects currently 
being developed. Nonetheless, 
the use of Federal dollars will 
play a significant role in any 
major project developed for the 
PAX corridor. 

1 
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2) Federal Aid Highway Funds: BART 
is building two transit finger parking 
facilities using 90% federal Interstate 
Highway funds. BART also has other 
projects proposed for financing by 
Federal Aid Urban (FAU) highway 
funds. This is a new provision of 
the Federal Highway Act whichmakes 
funds available for both urban high- 
ways and transit (including rolling 
stock), nominally on a 70% federal, 
30% local basis (actual matching is 
close to 83%, 17%). A logical use 
of the funds would be for all street 
and traffic improvements related to 
transit. 


CHANGING ATTITUDES AND 
POLICIES 

BART began in an era when no 
federal or state funds were being 
allocated for transit. The federal 
government now provides about 
$1 billion dollars annually for 
transit capital projects. This 
amount is not sufficient for the 
Urban Mass Transportation Admin- 
istration to guarantee full 80% 
participation in all of the major 
rail transit projects in progress 
or proposed. As a practical mat- 
ter most UMTA funds will probably 
be used for operations and perhaps 
some minor capital programs or 
bus replacement. A total of $7. 825 
billion over six years will be allo- 
cated by the Secretary of Transpor- 
tation. The amount of federal funds 
for major capital projects in this 
region remains a function of both 
the competitiveness of our plans 
and the total availability of federal 
funds. 

Another trend in federal legisla- 
tion is the increasing use of tradi- 
tional highway funds for transit pro- 
jects. The Federal Aid Highway 
Act actually permits diversion of 
Interstate Highway funds and the 
use of Federal Aid Urban funds 
(a new aid category) for transit. 

This trend should continue and be 


expanded upon in future legislation. 

The state, on the other hand, 
has not participated directly in 
financing specific transit pro- 
jects. The state, however, has 
made funds available through 
local mechanisms for transit 
purposes . 

In 1972, the state made funds 
available for transit by means of 
extending the general sales tax 
to gasoline and then providing the 
equivalent of 1/4 cent from the 
sales tax proceeds for transit. 
These funds, known as "Transpor- 
tation Development Act (TDA) 
Funds" are allocated by the 
Metropolitan Transportation 
Commission . 

Other state programs such as 
state participation in the construc- 
tion of fringe parking and other 
facilities for transit, diversion of 
bridge tolls, or new taxes - par- 
ticularly energy related - for 
transit purposes have the possi- 
bility of state support. These 
changes will be facilitated by the 
strong support of the MTC . 

Regional Priorities 

The regional priorities for this 
project will be determined by the 
Metropolitan Transportation 
Commission. The PAX study, one 
of several being undertaken coop- 
eratively with MTC, is part of a 
process for making that determin- 
ation. The trend in funding which 
allows for greater flexibility in 
the use of funds from different 
sources places a much higher 
level of responsibility within the 
decision making process than 
previously existed. This study 
was designed to assure participa- 
tion from the community and 
decision makers who will be 
required to implement the plan. 
Continued support of these partici- 
pants is essential if the selected 
improvement is to he made part of 
the regional plan and have a high 
priority for funding. 


mm 


system, including any extension 
into the county . 

Equity Considerations 

Proposed BART extensions out- 
side the BART District raise issues 
regarding the equity of the local 
taxpayers who have supported over 
80% of the cost of the BART system, 
and these considerations are a 
significant regional issue. Pro- 
posed extensions also provide a 
potential partial source of new 
capital funds for the BART District. 

The existing BART Act indicates 
that taxpayers in a county that 
joins the system would have to share 
some portion of that burden. The 
exact sharing of costs which would 
be the subject of extensive nego- 
tiations raises several complex 
issues which are discussed fully 
in the final report of the San Fran- 
cisco Airport Access Project by 
Parsons Brinckerhoff -Tudor -Bechtel, 
Wilbur Smith and Associates, and . 
Kirker, Chapman, October, 1972. 

Applying the approach suggested 
by the BART Act to cost sharing, 
if an extension were built to San 
Mateo County, the County would 
assume roughly 22% of the cost 
of the full regional system, 
including any extension into the 
County. Because federal funds 
would be available to fund 80% of 
the extension, there would be a 
surplus of funds available to con- 
struct additional projects within 
the BART District, to lower 
existing BART taxes, or some 
combination . 

Cone lusion 

Preliminary review of fund 
sources indicate that a BART 
extension in this corridor is 
within the region's financial capa- 
bility although no specific plan is 
presented here. In fact, because 
attitudes and policies toward 
financing transit are changing the 
development of plans, such as this 
one for PAX, should not be 


inhibited by past funding constraints . 

What is required is an overall 
plan of priorities for funding 
major capital improvements in the 
region. Both MTC and the State 
Legislative Analyst, are reviewing 
transit fund sources . This work 
will undoubtedly be well underway 
or complete by the time this report 
is submitted to UMTA for its 
approval . With this information 
and information developed from 
other planning efforts both at a 
regional and project level - it will 
be possible to develop a realistic 
approach to a financing proposal . 
When this work is complete, the 
project staff, in cooperation with 
MTC, will submit a follow-on 
report . 
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A substantial commitment of 
funds will be required to extend 
rapid transit service to the Pitts- 
burg and Antioch areas. If this 
extension is going to be considered 
as a necessary and feasible means 
of providing for luture transporta- 
tion needs as well as a catalyst 
for shaping future corridor growth 
its benefits must be shown to 
justify the expenditure. It is the 
purpose of this section to examine 
and compare system capital and 
operating costs, service charac- 
teristics, environmental impacts, 
community impacts, local govern- 
ment costs, air quality, and energy 
requirements ol extending BART to 
Pittsburg and Antioch (BART Future) 
with the option of not extending 
BART beyond Concord (Limited or 
Trend Growth Future). 

One of the basic issues of Ex- 
tending BART versus Not - Extending 
BART to Antioch concerns itself 
with how and at what rate growth 
should occur. It now appears • 
fairly certain, that it BART is not 
extended, growth within the corri- 
dor will be limited (see figure 10.1). 
The following discussion empha- 
sizes some of the implications ol 
more recent policy changes which 
serve to reinforce this statement. 

CORRIDOR GROWTH 

Since the beginning of this study 
significant changes in the national 
and local economy have taken 
place; energy shortages and un- 
certainties, the rapidly increasing 
cost of automobile purchase and 
maintenance, increasing building 
costs and limited investment 
capital have all contributed to a 
general slow-down in growth in 
the Bay Region which has in turn 
impacted the Pittsburg- Antioch 
corridor . 

Some of these changes are 
permanent in nature and have 
combined to modify existing trends 
Thus, without a BART extension, 


the picture of a "Trend Future" as 
described in Section 4 ol this 
report would now appear to be out 

of dale. Yet, many of the policies, 
goals and decisions which aie 
presently being made by local 
jurisdictions in the corridor reflect 
a situation similar to many of the 
pre-BART growth commitments 
previously mentioned: pre- commit- 
ments including preservation ol 
open space and agricultural lands, 
urban limit lines, extension ol 
utilities only to areas already 
committed to development and 
efforts by cities to attract develop-* 
ment and redevelopment opportuni- 
ties directed to stabilizing down- 
town areas. However, the perma- 
nence and effectiveness ol these 
controls and the effects of the 
aforementioned economic situation 
remains to be seen . The Pittsburg- 
Antioch area has to date witnessed 
little economic expansion. The 
area is now on the urban fringe 
and will come under increasing 
pressure for development as land 
costs rise and housing rapidly 
reaches a premium in other parts 
of the Bay Region. The availability 
of relatively inexpensive land, low 
cost home buys, nearby recreation, 
good climate and express bus 
service to the Concord BART 
Station will make development an 
attractive proposition. However, 
with this future, corridor growth 
would to a large extent be limited 
by the existing road network. 
Expansion of SR -4 would greatly 
improve access in and out of the 
corridor and thus facilitate corrido 
growth, but that expansion now 
appears unlikely . 

1975 Environmental Protection 
Agency Regulations provide for 
very specific Environmental Impact 
Report requirements, especially 
relative to air quality standards, 
as well as review procedures which 
will make it increasingly difficult 
to gain approval of any major new 
roadway or improvement to an 


existing facility within a realistic 
time frame. In addition, funding 
for SR -4 appears unlikely in view 
of the low priority consideration 
given to that facility by the Cali- 
fornia Department of Transporta- 
tion and the Metropolitan Trans- 
portation Commission (MTC). 

Also, construction of new shopping 
centers, office buildings and 
employment centers or additions 
to these facilities necessitating 
increased parking and access would 
be subject to the same regulations 
and procedures. In this event, 
No-BART would realistically rep- 
resent a limited growth future. 


BART FUTURE: 

It is assumed that with a BART 
Extension from Concord to Antioch 
the corridor will reach a population 
of 374, 000 persons which is consider- 
ably more growth than with the "No- 
BART" Future (282,000 persons). 
BART would also provide the 
market and opportunity for devel- 
opments which would not otherwise 
exist within corridor communities. 
New growth directed by the proper 
governmental controls will be 
focused back into already built-up 
areas within the corridor pro- 
viding for conservation of open 
space and rural lands, thus 

Futures 


Figure 10-1. Components of Corridor 

Land Use Transportation 


v Limited 
3 Growth 
3 (282, 000 pop.) 

Uh 

H 

< Trend 

CQ 

' Growth 
z (350, 000 pop .) 


0» 

P 
3 
3 
Uh 

Concentrated 
pS Growth 

(375, 000 pop.) 

3-T-3 = 6 automobile lanes with 2 bus transit lanes in median 
Note: 1970 corridor population was 212,000 persons. 



Modes 

SR-4 


1 


Clustered 

> 

c 

o 

Local Bus 

PI 

X 

TJ 

H 

n> 

m 

m 

03 

e 

in 

& 

P 

H 

P 

P 

in 

r* 

X 

m 

X 

in 

r-t 

£ 

o 

a 

Z 

0) 

£ 

CO 

1 

H 

i 

CO 

□ 

■ 

■ 


□ 

□ 

■ 

□ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□1 

□ 

1 

□ 

□ 

□ 

■ 

■ 

l 

□1 

1 

1 

1 

1 


1 

1 



1 

□1 

IK 

n 

□ 

□ 

M 

D 

□ 

□ 

1 




70 







the kind or clustered 
rns public transporta- 
suited to serve, 
tolicies emphasizing 
tribution of growth into 
;rved by transit would 
higher growth assump- 
ted with the BART 


R ART future 


The non -extension option, in terms 
oi regional growth and development, 

, essentially the picture of an area 
continuing to experience slow growth 
in presently undeveloped areas, with 
some redevelopment in older com- 
munities. Transportation in the 
corridor could consist of an up- 
graded version of the BART 
"Express Bus" system which is pre- 
sently in operation between 
Brentwood, Oakley, Antioch, Pitts- 
burg, Martinez and the Concord 
BART Station. Improvements to SR -4 
necessitated by increased growth and 
traffic demands could range from 
interchange improvements only, to 
the addition of exclusive freeway 
median buswavs in addition to these 
interchange improvements. 

Within the regional growth context 
of the non-extension option two alter 
natives were examined each assum- 
ing different levels of growth and 
transit service. The two bus alter- 
natives presented are consistent 
with the assumptions and patronage 
data generated during the Regional 
Transit Travel Projections Project 
(RTTPP) . 


F i gu re 10-2 Existing BART "Express" Bus System 


Existing BART Line 


O BART Station 


Basic Service 


Limited Service 


on corridor growth. 

Both Bus Alternatives use the 
present BART "Express Bus" 
program route structure as a basis 


Bus Alternative lb : This alternative 
would feature a higher level of bus 
service operating over the same 
routes. Expansion of SR -4 would 
include at least 6 vehicle lanes 
and, in addition, 2 exclusive bus 
lanes. Corridor growth would 
closely approximate the "trend" 
described in Section 3 of this 
report, resulting in about 350, 000 
people living in the corridor by 
1990. It should be emphasized 
that this alternative is presented 
as a 'theoretical ' future which in 
all likelihood would not occur 
without major regional policy 
changes concerning highway funding 
and environmental acceptance's 
outlined in the preceding discussion 


EXISTING SYSTEM DESCRIPTION 


In December 1974, BART initiated 
bus service from Brentwood, Oakley 
Antioch and Pittsburg to the BART 
rail transit station in Concord. 

This service, which is being pro- 
vided by AC Transit under contract 
to BART, was established mainly 
to provide patrons of the Pittsburg- 
Antioch -Oaklcy-Brentwood and 
areas of Contra Costa County not 
directly served by rail transit with 


Bus Alternative l a: The present 
BART "express bus" system would 
be up-graded providing better local 
and express bus service to the 
Concord BART Station . Corridor 
growth would represent a "limited" 
version of the "trend" with a 1990 
corridor population of about 
282, 000 persons . No major im - 
provements to SR-4 were assumed. 


adequate public transportation to 
BART. Three types of bus services 
are being offered; "basic", "peak" 
and "limited" service. Although 
the "basic" and the "peak" service 
are on different routings, both 
serve the corridor between the 
Port Chicago Highway and State 
Route 160. The "limited" service 
serves Oakley and Brentwood. 

The "basic" route provides 
service during the weekdays on 60 
minute headways during the hours 
between 5:30 AM and 9:00 PM . 

The "peak" route provides service 
during the weekday peak hours and 
in conjunction with the "basic" 
service provides at least 30 
minute headways between 6:00 AM 
and 8:00 AM and between 4:00 PM 
and 6:00 PM . The "limited" route 
operates during the weekdays with 
two buses scheduled in the morning 
and two buses scheduled in the 
afternoon . 

The "basic" route runs on the 
local streets of the industrial area 
east of Antioch, Pittsburg, West 
Pittsburg and the Shore Acres 
community and on Port Chicago 
Highway. The total travel time to 
d.e Concord BART Station is about 
66 m inutes . 


The "peak" route runs on the 
local streets of Antioch and Pitts- 
burg on State Route 4 west of 
Pittsburg and on Port Chicago High- 
way between State Route 4 and the 
Concord BART Station. The total 
travel time is about 46 minutes. 

The "limited" route runs on 
State Route 4 from downtown 
Brentwood and downtown Oakley to 
Antioch and continues to the 
Concord BART Station on either 
the "basic" or "peak" route depend- 
ing on the time of day. The total 
travel time between Brentwood and 
Antioch is about 20 minutes. 


1990 BUS SYSTEM 

For the purpose of this report it 
is assumed that the 1990 BART 
express bus system will represent 
an expansion of existing service by 
increasing the days and hours of 
service, the number of routes, by 
decreasing headways and/or lengths 
of existing routes . The extent of 
the 1990 bus network will depend 
upon the actual amount and pattern 
of new growth that occurs within 
the corridor. Route extensions 
and alterations will be made in 


Table 10-1. 1990 

Bus Network Service Characteristics 


Type of Service 

Days & Hours of Operation 

Headways 

Basic 

7 days/week - 5:00 am to 1:00 am 

30 - 60 mins 

Peak 

Monday thru Friday peak hours* 

15 - 60 mins 

Lim ited 

Monday thru Friday, 5:00 am to 
7:00 pm 

30 - 90 mins 


*6:00 am - X:00 an. 
4 :00 pm - 6:00 pm 

Source: PBTB-WSA 
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rcor dance with the demand for 
service (see figure 10-2). 

(1) Line #1 - Bas ic_Seryice: Pres- 
ently these routes provide local 
. .r-eitv service and non -express 
service to the Concord BART 
Station throughout the day. As the 
bu3 system expands and more 

ress routes and smaller head- 
ways are provided, BART rail 

natrons. could be expected to use 

L. more rapid express routes 

during peak hours. However the 

basic service will still be used lot- 
local trips and lor trips to and from 
the Concord Station during off-peak 
hours. Therefore, this route will 
be the same as the existing basic 
route but with decreased headways . 


( 2 ) Line #2 - Express Service: 
Based on increased patronage in 
1090 , express routes will have 
shorter lengths of local service 
and decreased headways . For this 
line, it is assumed that the express 
route will be the same as the basic 
route until it reaches Loveridge 
Road and SR-4. At this interchange 
it will enter SR-4 and follow a 
normal express service route to 
the Concord BAR T Station, in- 
cluding stops at various other 
interchanges along SR-4. The 


total travel time would be about 
55 minutes - less if exclusive bus 
lanes were provided on SR-4. 


(3) Line #3 - Limited Service : 
Changes to this service to meet 
increased ridership demand would 
be similar to revisions made to 
basic service, principally involving 
decreasing headways on the same 
routes. Since this route ptovides 
both local and BART feeder service 
during non-peak hours, some 
mid-day runs will be added. 

Bus in Freeway Operation : Re - 
ductions in travel times below 
levels possible with the private 
automobile would be a major in- 
ducement to increased bus rider- 
ship. The travel time for the 
basic bus service operating between 
Antioch and the Concord BART 
Station does not compare favorably 
with an automobile trip which could 
take as little as 30-35 minutes. 
However, express bus service, 
which has less circuitous routings, 
fewer stops and direct bus loading/ 
unloading zones at the Concord 
BART Station entrances, compares 
favorably with the total trip time 
by automobile including parking. 

To offset the convenience pro- 
vided by the private automobile, 


Table 10-2 . 

Regional Transit Travel Projections Project 


Test 

Daily Trips 
on 

Express Bus 

ADT on SR-4 

Vehicle/Lane 

Peak 

lu 

7, 600 

48, 100 

1, 675 

lb 

11, 700 

61, 700 

1, 515 


Antioch - W . Pittsburg 


Source: Regional Transit Travel Projections Project, Wilbur Smith and 
Associates, June, 1974. 


further reductions in bus travel 
time would be necessary. 'Prole r- 
ential ramp treatment, exclusive 
lanes, either continuous or inter- 
mittent, and separated bus ways 
are alternatives which might be 
con side red . 

Although the scope of this report 

did not include an in-depth analysis, 
some general options were 
examined. In order to determine 
various 1990 travel volumes by 
mode, within, into, and out of the 
corridor, the Regional Transit 
Travel Projections Project (RTTPP) 
ran two tests, each assuming 
different growth projection levels 
in the absence of a BART rail 
extension. The results of these 
two tests provide a comparison 
between the total daily trips made 
on the express bus system and the 
maximum average daily traffic 
level on SR-4 between Antioch and 
Willow Pass (see Table 10-2). 

For Test lb conditions, a 
widened SR-4 was assumed, im- 
provements include at least six 
lanes for automobile and truck 
traffic and two exclusive bus lanes . 
These improvements have been 
estimated in 1974 dollars to total 
$9 3.0 million. 

Test la assumed a lower growth 
level for the corridor and no major 
freeway improvements, with buses 
operating in mixed traffic . With 
this alternative, freeway costs 
which might be incurred would be 
for new or improved interchanges 
and some selective widening of 
SR-4 for bus preferential treatment 
These improvements have been 
estimated to total approximately 
$10 million . 

Capital Costs : Capital cost esti- 
mates prepared for both bus alter- 
natives assumed that BART would 
own the bus system and that 
BART or AC would operate the 
system . Capital costs included 
the following: 
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(1) Freeway improvements for 
automobiles and transit; 

(2) Buses; 

(3) Storage, maintenance and 
repair facility; 

(4) Voice communication system; 

(5) Service equipment, signs 
and shelters . 

It also assumed that the cost of 
the last three items will not vary 
appreciably with each system . 

The total initial capital cost in 1974 
dollars of Bus Alternative la is 
$14,6 million, compared to $98.9 
million for Bus Alternative lb. 

Bus Alternative lb includes the 
total costs incurred in expanding 
SR-4. For lb, the cost of exclusive 
busways was not broken out since 
the entire widening of SR-4 would 
represent a commitment to a 
regional allocation of funds to 
improve both bus and automobile 
travel in the Pittsburg- Antioch 
corridor. For the purposes of 
comparison with BART, the cost 
of replacing the entire bus fleet 
2.5 times was added to the initial 
capital cost for Bus Alternative la 
and lb; the average life of a BART 
car is 30 years compared to the 
12 year average life of a bus . 
Adding these replacement costs 
for each alternative produces a 
total capital cost in 1974 dollars ol 
$20 . 8- million (la) and $73.1 
million for lb . 

Operating Costs and Revenues : 
Based on schedules and the route 
network previously described, it 
has been estimated that it would 
cost $1.9 million per annum to 
operate Bus Alternative la and 
$2.9 million for lb. Assuming a 
bus fare structure of 25 cents for 

limited trips, between 25-50 cents 
for basic trips and 50 cents for 
express trips, the annual revenue 
for Bus Alternative la (7,600 daily 
bus trips) would be $0.9 million 
and $1.4 million for lb (11,700 
daily bus trips). As a result, the 


annual operating deficit would be 
$1.0 million for Bus Alternative la 
and $1.5 million for Bus Alternative 
lb compared to a net revenue of 
$2.3 million for BART. 


1990 Bus -BART Comparison 

Costs : For the purpose of com- 
parison between the Bus Alterna- 
tives and BART, system capital 
and operating costs were taken 
into account. Capital costs were 
annualized assuming 40 year bonds 
at 1 % interest. These costs were 
then added to annual operating 
revenues or deficits . The total of 
these annual costs is shown in 
Table 10-3. For a more realistic 
comparison between the Bus Alter- 
natives and BART, costs per 
passenger trip were calculated 
accounting for the larger patronag* 
volumes projected for BART . 

These costs, $1.20 (la) and $1.61 
(lb) and $1.34 for BART show that 
the cost per passenger trip for 
BART is 20 percent below the com 
parable cost per passenger trip for 
Bus Alternative lb and 10 percent 
higher than la. 


Travel Times : An examination of 
sample travel times from various 
downtown locations within the 
corridor to the Concord BART 
Station indicates that on an average, 
BART could perform the downtown 
trip in considerably less time than 
that required by either Bus Alter- 
native (See Table 10-4). 

For a person making a trip from 
a suburban location in Antioch or 
Pittsburg, bus would have the 
advantage of direct service assum- 
ing that patrons lived close to a 
busline. However, BART patronage 
was estimated on the basis of 
feeder bus service to all stations 
and it has assumed that increased 
growth in and around corridor 



Tabl e 10-3. Dus -BART Capital and Operating Cost Comparison 

Capital Costs $* 000' s 


Operating Costs $'000's 


Capital and 
Operating Costs 


Total 


(4) Cost per 


Systen 


BART 


Operating 

Total Daily 

Rolling 

Freeways & 

Systemwide 

Stock (3) 

Capital 

Operating 


Total Net 

Cost/Year 

Passenger 

Characteristics 

Trips (1) 

Stock 

Structure 

Equipment 

Replacem ent 

Cost 

Cost 

Revenue 

Revenue 

$' 000' s 

T rip 

Bus in mixed 
traffic (No major 
improvement 
to SR-4) 

7, 600 

42 buses 
$60, 000 
= $2, 500 

$10, 000 

$2, 100 

$6, 250 

$20, 850 

$1, 900 

$ 900 

$1, 000 
(deficit) 

$ 2, 564 

(5) 

$1.20 

Bus in exclusive 
lane (SR-4 
improve 

to 3-T-3 config- 
uration) 

11, 700 

62 buses 
$60, 000 
= $3, 700 

$93, 000 

(6) 

$ 2, 200 

$9, 250 

$108, 150 

2, 900 

$1,400 

$1, 500 
(deficit) 

$ 5, 239 

$1.61 

On-line Service 
(with bus feeder 
service) 

36, 000 

$25, 000 

$ J54, 000 

$32, 000 (2) 


$211, 000 

6, 500 

$8, 800 

$2, 300 

$13, 527 

$1 . 34 


(1) Regional Transit Travel Projections Project for express bus trips. 

(2) Includes electrification, train control, communications , yard and shops , parking facilities and fare collection. 

(3) Refers to cost of replacing bus fleet 1.5 times to approximately 30 year life of BART car. 

(4) Total capital costs were annualized over 40 years at 7% interest and annual capital cost was then combined 
with annual net revenue or deficit. 


(5) 


( 6 ) 

(7) 


For purposes of comparing costs per passenger trip, the cost of 
providing bus lanes for lb was assumed to include 30. 2 x 1.15 $34. 7 

million from freeway and structure costs. 

Includes $7,000,000 for SR-4 freeway interchange additions and 
modifi rations 

All values are in 1974 dollars and do not reflect future inflation. 


Table 10-4. BART/Express Bus Alternatives Travel Time Comparison 


Trip 


Oakley/Brentwood (l) 
to Concord BART 


Antioch to Concord 
BART (l) 


Pittsburg (2) to Concord 
BART 


Mode 


Travel 

Bus Alternative 

la 

71 

Bus Alternative 

lb 

61 

BART (plus 20 mins. 

38 

on feeder bus) 


Bus Alternative 

la 

56 

Bus Alternative 

lb 

46 

BART 


18 

Bus Alternative 

la 

26 

Bus Alternative 

lb 

22 

BART 


13 


communities would justify exten- 
sive route coverage. With the 
addition of a maximum 15-minute 
trip to an extension station, total 
trip times on BART and feeder 
buses would be less than for either 
bus alternative. 


Convenience and Comfort - Bus 


(1) Trips originate downtown. 

(2) Express bus trips originate at Pittsburg Freeway stop; 
BART originates in downtown Pittsburg. 


versus BART: Experience has 
shown that public transportation 
ridcrship can be greatly increased 
by improving rider comfort, 
safety, ease and convenience of 
transfer, frequency of service and 
by reducing overall travel time. 
For example, opening of the BART 
TransBay Tube, providing direct 
connection between Concord and 
San Francisco resulted in a 


drastic reduction in Greyhound 
patronage in that corridor. The 
principal attraction of BART would 
be the 12-minute peak and 15- 
minute off-peak service which 
could not realistically be achieved 
with either Bus Alternative. For 
commuters, direct BART connec- 
tion from Antioch and Pittsburg to 
other stations on the BART system 
would give BART a distinct advan- 
tage over the Bus Alternatives. 

Also, patrons either driving or 
riding feeder buses would take a 
maximum of 15 minutes to access 
any one of the four extension sta- 
tions . 

Express buses could not reach 
the high travel speeds, nor maintain 
the same average speeds as BART. 


On average an express bus trip 
from downtown Antioch to the 
Concord BART Station would take 
25-35 minutes longer than the same 
trip on BART . 

Apart from the BART/Bus maxi- 
mum speed differential, buses would 
lose time , entering and leaving 
SR-4 at Antioch and Pittsburg, as 
well as on local streets and 
arterials in Concord. Improved 
travel time and one-stop conven- 
ience provided by BART could be 
offset by providing better bus 
coverage throughout the corridor. 

But this would be costly and would 
not prove realistic in view of lower 
population levels and more conven- 
tional spread growth problems 
assumed with the Bus Alternatives. 
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- - nersons living s« uth of SR ~ 4 

[ '° 1 P „rkini! in industrial locations 
north, the Bus Alternatives 
,1 have a distinct advantage 
although BART station feeder bus 

routes could be designed to cover 

ntost Of these work locations . In 

L event of breakdowns, fewer 

oole would be inconvenienced and 
delayed with the Bus Alternatives 
than with BART. 


rn1 r-nnmental Impacts: The direct 
J^TT^rnm^al impacts ot the Bus 
Alternative la would not be as sig- 
nificant as the direct impacts of 
BART extension line and yard. 
However, where the Bus Alternative 
11 , involves construction of addi- 
tional freeway lanes and is asso- 
ciated with the secondary action of 
full freeway expansion, direct 
impacts would be greater than 
those experienced by BART. With 
the Bus Alternative lb, indirect 
Impacts resulting from various 
levels of spread growth could be 
substantial when compared to the 
effects of concentrated growth 
patterns made possible by BART 
and related planning policies . 


Community Impacts 
Relocation: Relocation impacts 
associated with Bus Alternative la 
would be minimal. At least 200 
housing units and five businesses 
and several community facilities 
would have to be acquired for Bus 
Alternative lb (implies SR -4 
expansion) : nearly four times as 
many houses and three times as 
many businesses as with BART. 
Noise: An examination of noise 
generated by express buses oper- 
ating during peak hour conditions 
on a relatively level portion of 
SR -4 between Antioch and West 
Pittsburg, indicates insignificant 
increases over projected 1990 
ambient noise levels. With BART 
it is expected that ambient noise 
levels along SR -4 would fall between 
la and lb levels . 
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Although BART assumes more 
growth resulting in a higher 
number of average daily trips o . 
SR-4 (05,000), more people 
would be coming into the corridor 
to work causing SR -4 directional 
flows to be balanced compared to 
predominantly out-commute flows 
predicted for la and lb; without 
freeway widening (la) traffic con- 
ditions would cause more acceler- 
ating and decelerating, and conse- 
quently higher noise levels . BART 
would place an additional noise 
source within the corridor, ex- 
posing more land uses to higher 
noise levels than either Bus Alter- 
native, which limits noise in- 
creases to one transportation 
route. Also, with BART, ambient 
noise levels in and around down- 
town areas could be expected to 
increase as a result of new devel- 
opment, density increases and 
traffic accessing BART stations . 
Visual Quality and Loss of Privacy: 
The visual character of the corridor 
will not be changed by Bus Alterna- 
tive la. Additional freeway lanes, 
as proposed in Bus Alternative lb 
will have the effect of visually rein- 
forcing the existing separation of 
communities north and south of 
SR -4 . 

With BART visual impacts will 
be greatest along Port Chicago 
Highway and in Pittsburg where a 
separation will be created between 
the old downtown area and the rest 
of the community. In Antioch, the 
BART station superstructure would 
block about 350 feet of view corridor 
out over the San Joaquin River It 
would however act as a viewing plat- 
form and an at-grade pedestrian 
overcrossing the railroad from 
downtown to proposed Marina aclivit 
r,s . Approximately 300 houses and 
35 businesses will be viewed 
directly from passing BART trains . 

Local Government Costs: Bus Al- 
ternative la would have limited 
impact on local government costs 


when compared to Bus Alternative 
lb. Because more people would 
live in the corridor with Bus Alter- 
native lb, and because growth would 
follow the 'trend' involving an ex- 
tension of public service and utilities 
into difficult -to -serve areas, costs 
could be high . The cost of providing 
local bus service for either alterna- 
tive would be borne by corridor 
communities which could apply for 
Transportation Development Act 
(TD A) and UMT A funds lor part 
of the system capital and operating 
costs. The cost of local street 
improvements and beautilication 
projects around BART stations 
would be moderate. 

Natural Resource Impacts : The 
impact of Bus Alternative la will 
not be significant as this alterna- 
tive assumes minimal improve- 
ments to SR-4. Expansion of SR-4 
to accommodate exclusive bus and 
additional traffic lanes would create 
155, 480 lineal feet of new, and re 
inforce 2, 912 lineal feet of existing 
impacts These impacts would af- 
fect critical wildlife habitats and 
plant communities, slope* seismic, 
fire and flood hazards, agricultur- 
al, water, visual and recreational 
resources. BART line and yard 
would create 65,000 lineal feet of 
new impacts and 91,400 lineal feet 
or reinforcing impacts. 

G rowth -Indue ing Impacts : Growth 
inducing impacts associated with 
Bus Alternative la would be minimal 
because growth would take place 
in areas where development is 
already committed. 

The combination of Bus Alterna- 
tive lb and expansion of SR-4 
would greatly improve mobility in 
and out of the corridor, facilitating 
corridor growth. Resultant growth 
patterns could closely approximate 
the "Trend Growth" future de- 
scribed in Section 3 of this report. 
Continuation of the trend will 
result in new growth into rural 


Table 10-5. 

BART Noise Impacts (Along BART 

Line) 



Activities 

100' (78dba) 

200' (74 dba) 

300' (71 dba) 

500' 

(68 dba)* 

Houses 

225 - 240 

415 - 500 

775 - 820 

1450 

- 1500 

Apts . 

14 - 20 

50 - 60 

90 - 1 15 




Schools 1 1 

Parks 1 

Hospitals 1 

* dba levels assume BART Aerial with sound barrier of BART production 
vehicles . 

Source: Wilson Irhig and Associates, sound tests 


Table 10-6. 

Bus Alternative Noise Impacts (Along SR-4) 


Activities 

100' 

(la=76dba) 
(lb= 77dba) 

200' 

(la=73dba) 

(lb=74dba) 

300' 

(la=70dba) 

(lb=71dba) 

500' 

(la=66dba) 

(lb=67dba) 

Houses 

195 - 205 

470 - 485 

800 - 820 

1400 - 1450 

Apts . 

20 

70 

112 

200 - 210 

Schools 

1 


2 

1 

Parks 





Hospitals 




1 

(1) Numbers 

refer to average 

dba levels during the critical 

10% of the day 
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re as which may cause considerable 
and irreparable damage to the 

natural environment. These 

impacts could affect 4, 650 acres 
Of land with valuable biological 
resources, agricultural and water 
resources, or visual and 
recreational resources. In 
addition, impacts affecting about 
the same number of acres of 
hazard areas subject to slope 
failure, high seismic response, 
fire and flooding will jeopardize 
this new growth. Many of the 
impact areas overlap . If, with 
the BART Alternative, growth 
controls are adhered to, growth 
Inducing impacts would be relatively 
minimal and would not have 
measured environmental impacts 
in present rural areas . 

Air Quality and Energy Require- 
ments : Energy requirements and 
air quality are considered together 
because they will both depend on 
future levels of growth, land use, 
and mode mixes . Together, air 
quality impacts and energy demands 
can be considered internally 
(corridor) and externally (region). 
Although as yet no model has been 
developed which could provide an 
assessment of the regional air 
quality and energy impa'cts of an 
Extension versus a Non -Extension, 
a number of generalizations can 
be made: 

1) With limited growth, increases 
in energy consumption and air 
pollutants would be moderate. 

If pollutant emissions are re- 
duced 50% by 1990, traffic 
volume increases would generate 
little or no increase in air 
pollutants . 

2) If trends continue and corridor 
population reaches 350, 000 , 
more people will be commuting 
to dispersed job locations out- 
side the corridor. In this event, 
buses would have to compete 
with the convenience of the 
private automobile facilitated 


by a much improved road net- 
work . 

Many more short home-based 
non-work trips would be made 
resulting in more "cold starts" 
which consume high amounts of 
energy and create more 
pollution . 

3) Although more growth will occur 
with BART, more opportunities 
would exist for living closer to 
transit and employment destina- 
tions within walking or shuttle 
bus distance of a BART station. 

4) With BART, the number of home- 
based non-work trips may be 
less and average trip distances 
would be shorter because of the 
emphasis on clustered develop- 
ment patterns which in turn 
would make walking and bicycling 
more attractive for short trips. 
As a result, energy consumption 
and air pollutant levels could be 
significantly below "trend" 
levels . 

5) If growth does not occur in the 
Pittsburg-Antioch corridor 
(hindered by No-BART), it is 
assumed that growth which would 
otherwise be assigned to the 
corridor would be absorbed in 
other parts of the Bay Region. 

In this event, changes in air 
quality levels and energy con- 
sumption increases would vary 
with the location and nature of 
that growth. If growth is allow- 
ed to occur in areas poorly 
served by transit or in a manner 
which would preclude adequate 
service by transit, the regional 
impacts on air quality would be 
noise and energy consumption 
higher than those impacts ex- 
pected with the BART extension . 
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Although BART assumes more when comnnr, 


Section IJj 
Next Steps 


This report marks the conclusion 
of preliminary planning lor the 
Piusburg- Antioch BART Extension 
Project. The next phase ol the 
project will be equally as impor 
tant as the planning phase . 
will answer the question as to 
whether BART shall be extendech 
and if it is, "When and How the 

extension will be constructed. 

These tasks require continued 
participation by city officials, 
community groups, and residents 
of the corridor to be meaning.ul 
and successful. In addition, BARI 
and MTC's responsibilities w 
intensify as the lead administra- 
tive agencies in the implementation 
process . 


growth future they want. However, 
for the purpose of the following 
section, it will be assumed that 
there will eventually be both 
citizen and governmental endorse- 
ment of the extension . 


Advisory Group in support of the 
extension . 


PROJECT REVIEW 


PRE-CONSTRUCTION LAND USE 

planning 


PROJECT APPROVAL 


The implementation of any 
transit improvement in this region 
will depend, partially, on the 
level of public support it inspires. 
This support will be viewed by 
MTC as an indication of the extcti 

of the transportation problem and 

of the public's faith in the pro- 
posed improvement as the appro- 
priate solution . MTC, as lllU 
regional transit planning and coot 
dinating agency, has the responsi- 
bility for determining which 
proposed projects represent the 
most critical regional transport 
,,on needs. By assigning each 
project a level of priority, MTC 
is able to match regional needs to 

available funding sources and 

determine its annual funding 
allocations. A Pittsburg- Antioch 
BART extension raises many 
issues concerning the rate and 
character of growth which could 
take place ill the corridor area. 
During the review period which 
follows distribution of the Final 
Draft Report and Popular Summary 
Report corridor cities, agencies, 
citizens and interest groups will 
be able to decide what kind ol 


Upon completion of the local 
review process, a fully documented 
Draft Final Report will be sub- 
mitted to the Urban Mass Trans- 
portation Administration (UMTA). 
Following their review and antici 
pated acceptance, a Final N« 
will be published. It is at this time 

that the BART staff will present 
the findings and conclusions of the 
study to the BART Board of 

Directors and recommend that this 
body approve and adopt in principle 
the suggested extension route and 
its integrated development package. 
The Board of Directors can then 

make a recommendation to the 
Metropolitan Transportation 
_ ,i„n tint the recommended 

Commission that in r , f i 

bar T extension can be mco.poratcd 
into the Regional Transportation 
Plan and be considered asa lug 
priority among the region s trans 
po nation improvement needs. 


PROJECT ADVOCACY AND THE 
REGIONAL plan 


In order to keep the implementa- 
tion process proceeding at a 
meaningful rate, it is incumbent 
upon tut BART Board of Directors 
and each municipality in the 
corridor through its officials and 
staffs to adopt a strong advocacy 

position for the PAX extension. 

Community organizations, ci\ 
and special interest groups through 
out the corridor should be con- 
tinually made aware ol the signili 
canee of this project and 
encouraged to join the ongoing 
efforts of the PAX Citizens 


This study has used a compre- 
hensive planning approach in 
arriving at a final transit exten- 
sion route. This approach has 
considered the social, environ- 
mental and political implications 
of each extension alternative, as 
well as its economic and physical 
impacts. 

The study team has worked 
closely with city planning and 
public works officials to arrive at 
an extension proposal which takes 
advantage of all opportunities to 
maximize ridership and to use 
transit as a positive tool in the 
urban and regional development 

process . 

As an integral part ol this 
implementation scheme, it is 
important that the cities ol 
Concord, Pittsburg, and Antioch 
and Contra Costa County begin 
now to consider the recommenda- 
tions of this study in its planning 

and decision making. Some 
actions which these municipalities 
may take to insure the preserva- 
tion of the transit and urban 
development goals that this 
extension is designed to meet 

(l')^ Officially adopt the recommended 

route into the city and county s 

comprehensive plan. 

(2) Encourage development around 
station sites which will allow 
maximum utilization of the public 
investment which the station 

represents, and encourage rathe t 

than deter maximum levels ol 

ridership. , 

(3) Make zoning and other lai 

use decisions which are compatible 
with this concept . 

(4) Preserve right-of-ways needed 
to construct the BART extension to 


prevent excessive costs at the 
time of construction . 

(5) Solicit financial assistance now 
(state and federal) to assure 
timely implementation of desired 
redevelopment activities . 

(fc) Develop programs which will 
minimize the social and economic 
impacts of the extension on 
existing communities . 


1 


This early planning approach will 
not only assure desirable land use 
and development patterns which 
will be compatible with the extension 
at the time it is ready for service, 
but will serve as further testimony 
of the local governments commitment 
to transit as the desired solution 
to the regional transportation 

needs. This process should also 

include endorsement of the BARI 
express bus system to encourage 
residents to become aware of the 
benefits of public transportation. 


PROJECT MONITORING AND 
COMMUNITY INVOLVEMENT 


n 


Every effort should be made by 
the cities to include area residents 
in planning and land-use decisions 
that will affect the future exten- 
sion. The Citizens Advisory 
Committee is encouraged to 
develop a strong civic involvement 
in these matters to insure that 
their inputs and the interests of 
this project are considered. 

In addition to its involvement in 
civic matters, the CAC should 
establish direct contact with tlieir 

MTC Commissioner. A close 

liaison with this body will 
insure ongoing and responsible 
community input about this project, 
and increase citizen awareness 
other regional transportation 
decisions . 


VS 
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PROJECT funding 


A S was stated in Section 9, the 
source of project funding is 
critical to the success ol making 
the extension a reality . Those 
agencies and individuals involved 
in the project must be constantly 
aware of the potential funding 
sources and must be ready to move 
the extension into final design when 
acceptable financing becomes 

available . 

FINAL DESIGN AND 
CONSTRUCTION 

Either prior to or during the 
final design stage, certain 
decisions will have to be made to 
resolve those issues which can not 
be settled at this stage of analysis:' 

(1) If the Navy abandons its 
Weapons Station in the Port Chicago 
area before final design commences, 
a decision must be made whether 

to alter the recommended align- 
ment and extend the route through 
this area to take advantage of new 
residential and industrial develop- 
ment in the vicinity of Port Chicago. 
A result of this decision will 
involve the location of a station in 
the area, and the possible'climin- 
ation of either the proposed North 
Concord or West Pittsburg Station 
or both . 

(2) The West Pittsburg Station 
has been located based on strong 
interest by potential devol. per?, to 
create both retail shopping and 
residential development on the 
selected site. The ideal situation 
would completely integrate the 
BART station into the development. 
Therefore, BART's future incor- 
poration must be provided for as 
developers plans firm up. 

(3) This report proposes an 
aerial structure through Pittsburg. 
The City lias indicated that only a 
subsurface line through the City 
would be allowed. This issue must 


be resolved and equitable funding 
arranged between the District and 
the City of Pittsburg if it is 
decided to construct a subway line. 

(4) A waterfront location is 
recommended for the station in 
Antioch. Antioch has expressed 
an interest in locating the line and 
station on an aerial structure along 
Fourth Street. The merits and 
demerits of these alternatives will 
also require more thorough 
analysis . 

With these issues resolved, a 
detailed design of line and stations 
can proceed. The design will be 
based on the recommendations 
contained in this preliminary plan- 
ning report. It is anticipated that 
the design and construction of the 
PAX extension will require between 
6 and 8 years to complete, from the 
time that acceptable financing is 
secured . 
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Although BART assumes more 
technical advisory 

COMMITTEE 

j.P. McBrien, County Administrator 
Contra Costa County 

J. Connery 

Local Area Formation Commission 
Contra Costa County 

F . Stewart, City Manager 
City of Concord 

W . Russell 

California Department ot 
Transportation 

E'. Phillips 
City of Concord 

T . A . Wood 

U.S. Naval Weapons Station 
R . Pence 

California Department of 
Transportation 

P. Archuleta, Planning Director 

City of Antioch 
G . Cherrier 
B . Strain 

L. Walton, City Administrator 
City of Martinez 

S. A. Donato, City Manager 
City of Pittsburg 

T. Oglesby, City Manager 
City of Antioch 

G. Poertner, City Administrator 
City of Brentwood 

M.E. Ohman, City Administrator 
City of Clayton 
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P. Bay 

Met ropolitau T ransportation 
Com m ission 

S . Super 

Metropolitan Transportation 

Com mission 

T.R. Lam mors 
California Department of 
T ransportation 

B. Nelson, Planning Director 
Solano County 

H. Hornbeck 

East Bay Regional Park District 
J . Holmes 

Southern Pacilic Transportation 
Company 

R . Jones 

Atchison Topeka, and Santa Fe 
J . Miller 

Western Pacific Railroad 

P. Kilkenny, Assistant Director 
Contra Costa County 

J . Cutler 

Contra Costa County 

A. Dehaesus, Planning Director 
Contra Costa County 

N . Bevilacqua 
City of Pittsburg 

C . Zahn 

Contra Costa County 


CITIZENS ADVISORY 
COMMITTEE 

R. Silvora, Chairman 


D. Smith Oitv ol Antioch 

City ol Walnut Creek v. Roberts, Chairman 

C . Aguilar 


B. Barbanica 
S . Kisli 
E . Rimbault 
S . Sm ilh 
E. Stoeckle 
H . Tobin 
M . Whatley 

City ol Concord 
W . Dickenson, Chairman 

L . Am ate 
L . Barlow 

A. Bower 
] . Bulrnan 
P. Faircloth 
N . Keslner 

B . Snyder 

City ot Martinez 
G. Edwards, Chairman 

R . Alvillar 
C . Feyh 
B . Geddes 
D . Leary 
C . Yeager 

City of Pittsburg 
]. Siino, Chairman 

T . Bott 
S . Bynum 
S . DeHaven 
L . Glasper 
A. Latimer 
R . Maguire 
Manager, Chamber of Commerce 

F . Quesada 
W . Re die 
F . Saragosa 
A. Seeno 
E . Smith 
Other Areas 


D . Hanner 

Brentwood, California 


K . Johnson 
Clayton, California 

B. Pols Ley 

Danville, California 

CONSULTANT STEERING 
COMMITTEE 

PBQ&D, Inc . 

J .E . Everson 

P.H . Gilbert, Alternate 

Tudor Engineering 

L.W . Riggs 

S.H, Froid, Alternate 

Bechtel Corporation 
J.P. Buehler 
J.G. Dillon, Alternate 

Wilbur Smith & Associates, Inc 
R .C . Brown, Jr . 

W .C . Sylvan, Alternate 



C . Bell 

Walnut Creek, California 

E . Cinquini 
Brentwood, California 


G . Doneux 
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MB LI OCR A PHY 


References 


This section contains text 
footnotes and a bibliography of 
reference material which has 
been used in the PAX study. 

The biblio »raphy has been 
divided i nto six basic reference 
sectiois: plans/policies, land 
use regulation, public works, 
environmental information, base 
data, and computer tapes. 


FOOTNOTES 


1. Aerial Structure Sound Barrier 
Wilson, Ihrig and Associates, 
Inc., September, 1970. 

2. Contra Costa County Open 
Space and Conservation Element 
Contra Costa County Planning 
Department, April, 1973. 

3. Report on the Conversion of 
the Concord Naval Weapons 
Station - Citizens Committee 
for the Weapons Station 
Conversion, September, 1974. 

4. Concord Major Street and 
Highway Study, Wilbur Smith 
& Associates, August, 1967. 

5„ Lampman and Associates. 
Antioch General Plan Pro- 
gram, Opinion Survey, 

City of Antioch, Lampman 
and Associates, January, 

197 3. 

(>. Antioch General Plan Pro- 
gram, Circulation Element, 
Lampman and Associates, 

July, L 974. 


I . Plans /Policies 

Association oi Bay Area Govern - 
m cuts 

ABAC Regional Plan 1970-1990, 
Association of Bay Area Govern- 
ments, July 1970. 

Metropolitan Transportation 
Com m ission 

Regional Transportation Plan 
(Proposed), MTC , July 1973. 

Contra Costa County 
City Spheres of Influence (Memor- 
andum) Contra Costa County Local 
Agency formation Commission, 
December 1972. 

Contra Costa County Open Space 
and Conservation Element (Draft, 
now adopted in modified form), 
Contra Costa County Planning 
Department, April 1973. 

Contra Costa County Transporta- 
tion Needs Study, Preliminary 
Report, DeLeuw Catlier & Company, 
1972 . 

Discovery Bay, Environmental 
Impact Report and Plan, Contra 
Costa County, 1972. 

LUTS City-County Goals, Contra 
Costa County Planning Department, 
March 1970. 

LUTS Preliminary Housing Element. 
Contra Costa County Planning 
Department, April 1970. 

Parks & Recreation Plan, Contra 
Costa County, Contra Costa County 
Planning Department, December 
1970. 

Preso rva lion /Pri m e Agric ii 1 1 u ra 1 
Lands in Eastern Contra Costa 
County, Contra Costa County Plan- 
ning Department, January 1972. 


Report on the Conversion of the 
Concord Naval Weapons Station 
Contra Costa County, California, 
Citizens Committee for the 
Weapons Station Conversion, 
September, 1974. 


Antioch 

Antioch, Master Land Use Plan, 
City of Antioch, Hahn, Wise and 
Associates, April 1956. 

Antioch General Plan Program, 
Geological and Seismic Safety 
Element, City of Antioch, Lamp- 
man and Associates and F . Beach 
Leighton and Associates, March 
1973. 

Brentwood 

Brentwood: Future Growth and 
Development, Memorandum , 

Duncan & Jones, September 1971 . 

Brentwood General Plan, City of 
Brentwood, Warren W. Jones and 
Associates, November 1965. 

Downtown Area General Plan - 
Brentwood, Duncan & Jones, 
December 196 <3. 

Policies -or Land Development, 
Subdivision and Urban Expansion 
in Brentwood Planning Area, 

Duncan & Jones, January 1969. 

C'onco rd/Clayton 

Central Area Plan, City of Concord, 
City o Concord, December 1971. 

City of Concord, Conservation 
Element, City of Concord, 1973. 

City ol Concord General Plan, City 
of Concord, August 1971. 

Concord 70 - A proposal for 
uni tying Concord’s growth 
(Stanford University), June 1968. 

Clayton General Plan (Map 
included I” = 1600'), City of 
Clayton, Wilbur Smith & Associates, 
August 1 07 | . 

City o' Concord Trails Plan, City 
o. Concord, February 1972. 


Concord Major Street and Highway 
Study, Wilbur Smith & Associates, 
August, 1967. 


Community Goals Document, City 
of Pittsburg, December 1972. 

Pittsburg Model Cities - 1st and 
2nd Year Action, Progress Reports 
and Evaluations, Model Cities 
Agency, 1972. 

Pittsburg Model Cities - 2nd Year 
Demonstration Plan, Model Cities 
Agency, September 1972. 

Pittsburg Waterfront Study Work- 
Stage One - Paul Fullerton and 
Environmental Planning and 
Research, Inc., September, 1972. 

"Pittsburg Marina Expansion," 

City of Pittsburg, California, 
Environmental Impact Report, 
prepared by Community Develop- 
ment Department, Rough Draft, 
March, 1974. 

Redevelopment Plan for Marina 
View Project, City of Pittsburg, 
January 1968. 

Redevelopment Plan for Riverside 
Mall Project, City of Pittsburg, 
January 1970. 

Martinez 

Martinez General Plan, 1980, City 
of Martinez, 1964 . 

Open Space Conservation, Seismic 
Safety, Scenic Roadways, General 
Plan Elements, Martinez, City of 
Martinez, Sedway/Cooke, July 1972. 


Pittsbu r 
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, ;or persons Hvln* ««".rh 

^, ne ral Plan, Basic 
Clayt ° r n eh Roport, (Map 1" = 1600 ), 
Clayton. Wilbur Smith . 

C V i^res February 1970. 

Associates, 

„ rd Retail and Office Floor 
ConL ° Data (Tabulation of size, 
SpaL and address by parcel). Contra 
Costa County Planning Department, 

1970. 

Future Population Study (Technical 
Materials), City of Antioch, April 
1972. 

Housing Costs and Characteristics 
(Tables) PAX Study Area, 1970 
updated to 1973, source: 1960 and 
u " N . Cal . Real Estate 


1970 Census 


Research Committee. 

Antioch General Plan Program, 
Demographic and Economic Char- 
acteristics, City of Antioch, 

Lam pm an and Associates, March 
1973. 

Housing Needs of the Needy (Tables) 
Association of Bay Area Govern- 
ments, January 1973. 

Industrial Firms (address, activity, 
number of employees) PAX Study 
Area, 1972, City Chambers of 
Commerce . 

Land Ownership, Map-parcel size 
and ownership ( 1" = 2000' scale), 
1972, Contra Costa County 
Assessors rolls . 

Area Measurements: Major 
Economic Areas, LUTS Statistical 
Areas, 1970 Census Tracts and 
LUTS Traffic Zones (Technical 
Memorandum), Contra Costa 
County Planning Department, July 
1970. 

LUTS Department of Traffic 
Analysis Zone, (Technical Report), 
Contra Costa County Planning 
Department, July 1970. 


LUTS Employment Inventory: 
Methods, Procedures and Products, 
(Technical Memorandum), Contra 
Costa County Planning Department, 
August 1971 . 

LUTS Inventory lor the Conservation 
Element (Report contains small 
scale maps of physiographic re- 
gions, topography and hydrology, 
slope, geology, soils, vegetation 
and rainfall). Contra Costa County 
Planning Department, August 1971. 

LUTS Transit Inventory Manual, 
(Discusses data requirements and 
sources and inventory procedures). 
Contra Costa County, April 1971. 

Land Use (1970) (Colored non-repro- 
ducible map 1" = 2000' scale PAX 
Study Area, excluding Concord), 
Contra Costa Planning Department. 

Land Values, Mapped per-acre 
values for undeveloped or under- 
developed parcels corridor at 1 
= 2000' scale, 1972-1973, 

Assessors rolls, real estate, firms . 

City of Pittsburg General Plan, 
Research Report, City of Pittsburg, 
Hahn, Wise and Associates, 1972. 

Residential growth 1970-1973 
proposed land use intensities, 
probable holding capacities, (Map 
1" = 600' and tables), Concord 
Planning Department, 1973. 

Retail Sales, Contra Costa County 
and Cities (Tables), State Board 
of Equalization, 1970-1972. 

Subdivision Trends 1955-1972, 
(non-reproducible overlays of 
5 year increments. Color coded 
l" = 400' scale), Contra Costa 
County . 

VI. Computer Tapes 

This data has been coded ac- 
cording to the grid coordinate 


system being used by the Contra 
Costa County Land Use and Trans- 
portation Study and is stored on 
computer tape. It was used by 
PAX to develop composite mapping 
for the environmental impact and 
development / re development eval- 
uations in the study: 

A. MAPS: Maps have been coded 
for the PAX study area from USGS 
l" = 2000' scale base mapping, 
according to a grid coordinate 
system used by LUTS and based 
on the California State Plane system . 
Cells are 6.12 acres in area. 

These maps can be printed out at 
1" = 2000' or 1" = 4000' with 
symbols or density gradations 
achieved by over -printing . 

Zones (see B) 

LUTS Traffic Zones 
1970 U.S. Census Tracts 
MTC 440 Zones ( for 
RTTPP Task 111 testing) 

Land Use 

1970 Land Use 
Land Ownership Char- 
acteristics 
Land Value 
Urban Utilities 
Zoning (existing) 

Land Resources 

Surt'icial Deposits 
Soils Series 
Elevation 
Slope 

Slope Aspect 

Vegetation 

Drainage Areas 

Watersheds 

Geology 

Faults 

Flood Areas 

Soils Characteristics 

Maps: Effective Depth, 

Available Water Capacity, 

Drainage, Alkalinity/ 

Salinity, Sub-surface 

Soil Permeability, Land 

Capability Unit, Hydro - 


logical Soils Group, Soil 
Erosion Hazard, Shrink 
Swell, Soil Pressure, 
Water Table, Slippage 
Fire Hazard, Wind 
Erosion, Subsidence 
Geology Characteristics: 
Age Rank, General 
Lithology, Approximate 
Landslide Coverage, 
Probable Seismic 
Response . 

B. 1970 U.S. Census Summary 

Tapes, 29 Tabs, 793 data items 
(can be mapped by 1970 census 
tracts coded for Study Area - 
see A . ) 

C . Employment by 2 digit S .1 .C . 
classification (can be mapped 
by 1970 Census Tracts except 
where suppressed) Source: 
Contra Costa County, compiled 
from Department of Human 
Resources and State Board of 
Equalization records. 
Supplemented by employee 
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Land Use Regulation 


propose 


d City Spheres of Influence, 


(non-reproducible print: 

.••= 400' scale), Local Agency 
Formation Commission, October 

1972. 

Zoning Maps, Contra Costa County, 
Concord, Pittsburg, Brentwood, 
Antioch, Martinez, (Prints, overlay 
for Concord), Contra Costa County 
and Cities . 

Zoning and Subdivision ordinances. 
City of Concord, ABAC Summary 
Report: Regional Open Space Plan, 
Phase II, Association of Bay Area 
Governments, April 1972. 

Zoning and Subdivision Ordinances, 
Contra Costa County, County and 
City . 

III. Public Works 

Alternatives for Evaluation, 
Sacramento -Stoc kton -San Fran- 
cisco Bay Area Corridor Study, 
prepared for the California 
Business and Transportation 
Agency, July 1973 . 

Contra Costa Water Quality Study, 
Contra Costa County, Brown and 
Caldwell, 1972. 

Functional Road Classification, 

1990 (non-reproducible maps: 

1" = 2000' scale), Division of 
Highways, February 1972 . 

Power Transmission, Gas and Oil 
Lines, Contra Costa County, (non- 
reproducible print and overlay 
1" = 400' County), Contra Costa 
County, April 13, 1973. 

Railroad plans and policies 
(Southern Pacific, AT&SF, SNRR), 
(Maps, memos and interviews) 
October 1972 - April 1972. 

Refuse Disposal Plan (Preliminary 


Report), Contra Costa County, 
1972. 

School, Water and Sanitary Dis- 
tricts, Contra Costa County, (non- 
reproducible prints: 1" = 4000' 
County), Contra Costa County, 

1972 . 

Sewer Lines, Contra Costa County, 
(non-reproducible map 1" = 4000' 
scale), Contra Costa County, 

April 13, 1973. 

Water Lines, Contra Costa 
County, (non-reproducible print: 

1" = 4000' scale), Contra Costa 
County . 

IV. Environmental Information 

A . Critical Hydrological Charac - 
teristics (flood plains, diked 
and submergible lands, 
submergible lands, subsur- 
face aquifers) 

Potential Interpretations: water 
resource potential, water quality 
conditions, development 
constraints 

1) Contra Costa County 
"Topography - Hydrology Map", 
from LUTS Inventory for the 
Conservation Element, August, 

1971 

- map scale: 1" = 400' 

- coverage: county 

2) Corps of Engineers, Flood 
Insurance Studies (see #14) 

Note: some studies have been 
completed for various parts of 
the County . 

3) Tuttle, Donald C . (1967) 
Hydrological Development of the 
Walnut Creek Watershed 

- availability: U.C. Berkeley, 
Water Resource Library G4482 J7 

4) USGS - Ground water data as 
of 1967, N. Coastal, S.F. Bay , 
Central Coastal, Sacramento Ba s i n 
-- by J.S. Bader, 1969 

- availability - U.C. Berkeley, 
Water Resources Library G409133 
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5) East Contra Costa Irrigation 
District, Ground Water Survey ; 
lines of equal difference 1937 

- map scale: 1:12, 000 or 1" = 1000’ 

6) Metcall & Eddy, Engineers 
(1965), An Economic Evaluation of 
the Water Quality Aspects of Contra 
Costa County's Offshore Water 
Supply, Palo Alto (available from 
Water Resource Library G4487 

J 5 - 1 ) 

7) Leeds, Hill and Jewett, Inc. 
(1971), Proposed project plan for 
Contra Costa Water Supply System , 
submitted to Contra Costa Water 
District, San Francisco (available 
W .R . Library G448 Kl) 

8) Bechtel Corporation (1969), 
Feasibility Investigation of Water 
Renovation in Central Contra Costa 
County , Bechtel Corp., San Fran- 
cisco, (available from Water 
Resources Library, G4487 J 9-1 ) 

9) McClelland, E .J . (1965), 
Aquifer-test compilation for 
Northern California, U . S . G . S . 
(prepared in cooperation with the 
California Dept, of Water Resources, 
Sacramento) (available from Water 
Resources Library G420 J 5 - 4 ) 

10) Contra Costa County Water 
District (1969), The Delta, Source 
of Supply for Contra Costa County 
Water District (before the State 
Water Resources Control Board, 
State of California) (available from 
Water Resources Library G4485 
J9) 

11) Kunkel, Fred (1970), 

Summary of Ground-water Occur- 
rence in California , USGS Water 
Resources Division, Menlo Park 
(available from Water Resources 
Library G40913 K) 

12) USGS & California Depart- 
ment of Water Resources - Mineral 
and Water Resources of California 
Part II Water Resources, 1966 

13) U.S. Army Engineers, 

Survey Report for Flood Control 
on Walnut Creek Basin California, 
Sac: Corps of Engineers, 

Sacramento District, April 1958 


14) U.S. Army Corps of 
Engineers, Flood Plain Management 
Section, Sacramento District - 
Flood Insurance Studies have been 
completed for Pleasant Hill, 
Concord, and Walnut Creek. Flood 
h azard evaluations have been 
completed for parts of Antioch and 
Brentwood. A Delta flooding study 
has also been completed. These 
reports can be reviewed in the 
Sacramento Office - 650 Capital 
Mall, Federal Courts Bldg. Room 
5056, Rex Bronson (916) 449-3550. 

B. Plant Communities 

Potential Interpretations: plant 
succession, plant community 
tolerances to development, critical 
wildlife habitats . 

Sou i ces 

1) Blaney, Harry F. (1963), 

Evapo transpiration - Climate 
Comparisons in Coastal Fogbelt, 
Coastal Valley, and Interior Valley 
Locations in California; discussion 
(available Water Resources 
Library, Blaney 44) 

2) NASA Infra-red Space 
Photography - contact Tom Pochari, 
NASA Ames Research Center, 
Sunnyvale concerning availability 
of photos for study areas . 

C . Precipitation 

Potential Interpretations: Slope 
stability, erosion hazard, plant 
succession . 

Sources : 

1) USGS, Precipitation Depth - 
Duration - Frequency Relations 
for Ihc San Francisco Bay Region, 
California , by S.E. Rantz, 1971 
(Basic Data 25) 

- map scale: 1" = 8 miles 

- coverage: Bay Region 

2) USGS, Mean Annual Precipi- 
tation and Precipitation Depth - 
Duration - Frequency Data for the 
San Francisco Bay Region , by 
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■)) Contra Costa County, 
Average- Annual Rainfall Man" 
f 10111 CUTS, Inventory for n ,„ 
Conservation Elemen rA^TT. 

1971 ' b ’ 

- map scale: 1" = 4000' 

- coverage: Contra Costa County 

D. Mineral Resources and Fossil 
Fuel Deposits 


Sources 

1) Division of Mines, Department 
of Natural Resources, Geologic 
Map of Contra Costa County, showin 
Mines, Quarries, and Gas Wells 
(Journal, Vol. 54, No. 4, Plate 5) 

2) Division of Mines (Special 
Report # 80) Geology and Mineral 
Resources of Mt. Diablo, Contra 
Costa County, California, by Earl 
H . Pampeyab, 1964 

E . Miscellaneous Sources 
Pertaining to PAX Issues 

Air Pollution 


1) Decker, Fred W., Air Pollu - 
tion in the Pacific Northwest and a 
Meteorological Cure , A paper 
presented at the AMS annual meet- 
ing, San Francisco, February 1, 
1968 

2) Weedfall, RobertO., and 
Linsky, Benjamin, A Mesoclima - 
tological Classification System for 
Air Pollution Engineers , A paper 
presented at the 61st annual 
meeting, Air Pollution Control 
Association, St. Paul Hilton Hotel, 
St. Paul, Minnesota 55101, June 
23-27, 1968 

3) Middleton, J.T. California 
Against Air Pollution, California 
Department of Public Health, 
Sacramento, 1961. 

4) Leighton, Philip A., 
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ra phical Aspects of Air l 

"Ceogtapn M a „. s impact on < 

poUut'on ' -^dTby Thomas ( 

(McGraw-Hill) ] 

R • Detwy i rea Air Pollution i 

5) %fstrtct. AStu^ofAir. 

< ^ ontr p at p;rnsjn_£!l£_§B!LiE2il£H£2 

Ba Services Division 

Teclinica San Francisco: , 

Information Bulletin, 

)U M ‘Association of Bay Area 
h) nients, Aviation Effects on 
AuQaaUty in the Bay Region 

(F 7 t r BaJ Area Air Pollution Control 
' ... - "Oxident Experience 

^Geographic Distribution in the 
San Francisco Bay Area, Teclini- 
*1 Services Division Information 
1968 

p Water Quality 

,) California State Department 
of Water Resources . Delta_VVat£i_ 

Hpnuirenients . appendix to 

DeHaW^i- 

FAcTiTtimL February, 1962 
— JTv^ibel, S.R., Anderson, 
n | and Woodward, R.L. Urban 
Land Runoff as a Factor in Stream 
Pollution, Jour. Wat. Poll - Coin- 
Fed., 36, July 1964 . 

3 )" AVCO Economic Systems 
Corporation. Storm Water 
Pollution from Urban Land A ctivity 

a 1 ity 

Admin., Department of the 

Interior, Program No. 11034 FkL, 
July 1964 . 

4) "North San Francisco Bay 
Water Quality" in Contra Costa 
Waler Quality Study by Brown and 
Caldwell (Chapter 5 of report) 1972 

G. Recreation & Open Space Values 

1) Altorney, E.G., Crampon, 

L.J . and Willeke, G .E . Recreation 
and Fishery Values in the San 
Francisco Bay and Delta, Stanford 
Research Institute, October 1966. 

2) "Contra Costa County Land 


Uses, " in Contra Costa Water 
Quality Study by Brown and Caldwell 


(Pages 54 to 58 define agricultural, 
recreational, and other land uses 
in Contra Costa County). 

3) Contra Costa County Planning 
Department Inventory of Historical 
Sites, Contra Costa County , draft 
for use ill preparation of County s 
conservation element, 1972 

4) Association ot Bay Area 
Governments, Major Park, Recre - 
ation, Socio -cultural Facilities 
and Historic Features of the San 
Francisco Bay Region , 1972 

- map scale: 1: 250,000 

- coverage: Bay Region - only city 
parks larger than 100 acres have 
been shown. 

5) Overview, "Proposed Regional 
Parks in East Bay - Regional Park 
District, " - map by Overview 
identifying proposals described 
during public hearings associated 
with current EBRPD Recreational 
Open Space Study, 1972 

- map scale 1: 24, 000 

- coverage: Contra Costa & 
Alameda Counties 

H. Wildlife Values and Habitat 
Types 

Potential Interpretations: Critical 
habitat requirements for mammal, 
waterfowl, aquatic and upland 
fowl species', habitat association 
and migration routes . 


1) (1969) Must destructive 
degradation come to the waters 

of the Delta and San Francisco Bay ? 
A report on the impending threats 
to the existing beneficial environ- 
ment of the West Coast' s greatest 
estuary . (C .C . Co . Board of 
Supervisors) (available from Water 
Resources Library, J9-2). 

2) Tarp, Fred H . (1967), 
Ecological Effects ol Federal - 
State Water Planning on the Lblta 
Fisheries, Report to the Contra 




Sou i ces : 


Costa County Board of Super- 
visors, Ex-Otficio Governing 
Board, Contra Costa County Water 
District (available from Water 
Resources Library, C.432, J7-3) 

3) California Department of 
Fish and Game, Fish and Wildlife 
R esources of San Francisco Bay 
and Delta: Description, Environ - 
mental Requirements, Problems , 
Opportunities and the F uture . 

Task VII -lb, prepared for the San 
Francisco Bay - Delta Program, 

June 1968 . 

4) USGS - Water Temperatures 
of California Streams by J .C . 
Blodgett, 1971 (Basic Data Contri- 
bution #24) 

5) Division of Mines and 
Geology "San Francisco Bay Tide- 
lands, " by Raymond Pestrotty, 

1972 ( California Geology Vol. 25, 

No . 2) 

6) S.F.BCDC. Some Eco lo- 
gical Aspects of San Francisco Bay 
by H. Thomas Harvey, San Fran- 
cisco: 1966. 

I. Miscellaneous Sources 

l) "Environmental Characteris- 
tics of Contra Costa County" from 
Contra Costa Water Quality Stud y^ 
by Brown and Caldwell, 1972 

2) Contra Costa County, Land 
Use and Transportation Study - 
Inventory for the Conservation 
Element , 1971 

3) Contra Costa County - "Draft 
of Background data for use in 
County's Conservation and Open 
Space Element, ” prepared by 
John Gilcrest, 1972 

J. Surficial Geological Formations 

Potential Interpretations: Slope 
stability, potential seismic res- 
ponse, building and service 
facility construction cost implica- 
tions, mineral resource location. 


1)USGS - Preliminary Photointer - 


Other Surficial Deposits of Parts 

of the Pittsburg and 

Rio Vista 15- 

minute Quadrangles 

Contra Costa 

and Solano Counties 

California 


by John D. Sims and Tor H. Nilsen, 
1972 (Basic Data Contribution 35) 

- map scale: 1: 62, 500 (1: 24, 000 

available) 

-coverage: Honker Bay, Antioch 
North, Jersey Island 
and Bouldin Island Quads 
2) USGS - Preliminary Photointer - 
pretation Map of Landslide and other 
Surficial Deposits of the Mount 
Diablo Area, Contra Costa and 
Alameda Counties, California by 
Tor H. Nilsen, 1971 (Basic Data 
Contribution 31) 

- map scale: 1: 62, 500 (1: 24, 000 

available) 

- coverage: includes Clayton and 

Antioch South Quad- 
rangles 

3) USGS - Preliminary Photoin- 
terpretation Map of Landslide and 
other Surficial Deposits of the 
Byron Area , Contra Costa and 
Alameda Counties, California by 
Tor H. Nilsen, 1972 (Basic Data 
Contribution #38) 

- map scale: 1: 62, 500 (1: 24, 000 

available) 

- coverage: includes Brentwood 

Quadrangle 

4) USGS - Map Showing Distri - 
bution and Cost by Counties of 
Structurally Damaging Lan dslides 
in the San Francisco Bay Region, 
California , Winter of 1968-69 by 
Fred A. Taylor and Earl E. Brabb, 
1972 (Basic Data Contribution 37) 

- map scale: 1: 500,000 

- coverage: Bay Region 

5) USGS - Estimated Relative 
Abundance of Landslides in th e San 
Francisco Bay Region, Ca lifornia 
by Dorothy H . Radbruch and Carl 
M. Wentworth, 1971 (Basic Data 
Contribution 11) 

-map scale: 1: 500,000 


- I’Ll J 

6) USGS - Preliminary Map of 
Historic Margins of Marshland, 

San Francisco Bay, California by 
Donald Nichols and Nancy A. Wright, 
1971 (Basic Data Contribution 9) 

- map scale: 1: 125, 000 

- coverage: Bay Region 

7) Stanford University, An 
Analysis of Selected Landslides in 
Alameda and Contra Costa Counties , 
California by J .P . Waltz 1967 
(Stanford PhD - University Micro- 
films, Ann Arbor, Michigan) 

- map scale: ? 

- coverage: ? 

8) University of California, 
Berkeley, Earthquake Engineering 
Research Center . A Simplified 
Procedure for Evaluating Soil 
Liquefication Potential, by H .B . 

Seed and I.M. Idriss 1970 (Report 
No . 70) 

9) Prentice-Hall publication, 
"Surface Faulting and Related 
Effects" in Earthquake Engineering 
by M.G. Bonilla (Editor R.L. 

Wiegal) 

10) Division of Mines, Map Sheet 
Series, Geology and Slope Stability 
of the Southwest Quarter of the 
Walnut Creek 7 ■ 5 Quad ■ , Contra 
Costa County, by Richard B. Saul 

- map scale: 1: 24,000 

- coverage: SW quarter of Walnut 

Creek Quad (study is 
outside of our imme- 
diate area of concern) 

11) Contra Costa County Building 
Inspection Department, Unpublished 
Files of the County Grading Engin- 
eer Concerning Landslides, 
Drainage, and Grading Problems in 
Contra Costa County 1958 - present. 

12) USGS - Preliminary Report 
on Landslides in a Part of the 
Orinda Formation, Contra Costa 
Countv, Calif. , Unpublished Open 
File Report by D.H. Radbruch and 
L.M. Weiler, Menlo Park, 1963. 





K . Soil Types 





rural capability, erosion hazard, 
urface permeability, subsurface 
uermeability, shrink-swell, water 
holding capacity, bearing capacity, 
slope stability- 


Sources : 

1) USDA Soil Conservation 
Service, Soil Survey Photo Field 
Sheets for Co ntra Costa County 
' 2 ) USDA Soil Conservation 
Service, CF77 and CF186A Index 
nf Soil Mapping Units and Interpre- 
tative Groupings (for soils in Contra 
Costa County) 

3) Contra Costa County, "Soils", 
a section from Contra Costa 
County's Conservation and Open 
Space Plan draft of background 
resource information, 1972. 

4) Welch, L.E. (1968) Contra 
Costa Cou nty General Soil Survey 
and Report, Contra Costa Soil 
Conservation District (available 
from Water Resources Library, 

G448 J6-2 1968) 

5) Carpenter, E.J.andS.W. 
Cosby (1939), Soil Survey of Contra 
Costa County, U.S. Department of 
Agriculture, Series 1933, No. 26, 
U.S. Bureau of Chemistry and 
Soils, in cooperation with the 
University of California, Ag . Exp. 
Sta. (available from Water Re- 
sources Library, G-4056 CON 
1939). 

6) Calif. Division of Soil Conser- 
vation, A Preliminary Investigation 
to Determine the Feasibility of the 
Installation of Works of Improve- 
ment within Mt . Diablo-Seal 
Creek Watershed, Contra Costa 
County, California, Sacramento, 
November 1967 . 


L. Salt Water Intrusion 



1) Tolman, C.F. Hyde, B.C., 
and Killingsworth (1931) G round 
Water Supply and Saline Contamin - 
ation of Pittsburg and adjacent 
industrial area, Contra Costa 
County , Stanford University De- 


partment of Geology (Palo Alto) 
(available from Water Resource 
Library, FI) 

2) Kempkey, Augustus (1938), 
Salinity Graphs Antioch and 
Pittsburg (available from Water 
Resources Library, G4202, F8) 

3) Owen Langdon W . (1964), 
Salinity Intrusion and Related 
Studies, Sacramento-San Joaquin 
Delta , (presented before a 
specialty conference, El Paso, 

Texas) (available from Water Re- 
sources Library G432, J4-4) 

4) Senate Select- Committee on 
Salinity Intrusion in Agriculture 
Soils (1970), Intrusion of Ocean 
Salinity, S.F. Bay and Sacramento - 
San Joaquin Delta , A bibliography 
and summary (available from 
Water Resources Library G4203, 

K). 

5) Calif. Dept, of Water Re- 
sources, Salinity Incursion and 
Water Resources, Appendix to 
Bulletin No. 76, Delta Water 
Facilities, Sacramento: Calif. 

State Office of Printing, April 
1962. 

M. Geological Formations, 

Including Fault Lines 

Potential Interpretations: Ground 
water recharge area, excavatability , 
slope stability, settlement zones, 
seismic response, sedimentation, 
fault activity . 

Sources : 

1) USGS - Preliminary Geologic 
Map of the Mt. Diablo -Byron area, 
Contra Costa, Alameda, and San 
Joaquin Counties, California, 
compiled by Earl Brabb, Howard 
Sonneman and John R. Switzer, Jr., 
1971 (Basic Data Contribution #28) 

- map scale: 1: 62,500 ( 1:24,000 

may be available) 

- coverage: Clayton, Antioch South, 

and Brentwood Quads 
(only 1/2 of study area) 

2) USGS - Faults that are histor - 


ically active or that show evidence 
of Geologically young surface dis- 
placement, San Francisco Bay 
Region, A progress report : 

October, 1970, by Robert D. 

Brown, Jr. (Basic Data Contribu- 
tion 7) 

- map scale: 1: 250,000 

- coverage: entire study area 

3) USGS - Areal and Engineer- 
ing Geology of the Oakland East 
Quadrangle, California by Dorothy 
H. Radhruch, 1969. 

4) USGS - Generalized Geologic 
Map of the San Francisco Bay 
Region , by J . Schlocker (Basic 
Data Contribution #8) 

- map scale: 1: 500,000 

- coverage: entire county 

5) Diablo Valley College, 

Surface Geology of Contra Costa 
County , by Don L. Protzman, 1964. 

- map scale: l: 133,056 ( 1" = 

2 .1 miles) 

- coverage: entire county 

6) University of Washington 
Publications, Eocene and Paleocene 
Deposits at Martinez, California 
by C .E. Weaver, 1953 . 

7) Geological Science Bulletin, 
California University Publications, 
Vol . 28, No. 13, pp. 367-406, 

The Sobrante Sandstone by G . 

Lutz, 1951. 

- map scale: 1: 30,000 

8) University of California, 
Berkeley, Geology of the Sobrante 
Anticline and Vicinity, Briones 
Quadrangle, Contra Costa County , 
California , by M .H . Pease, Jr. 

1953 (unpublished thesis) 

- map scale: 1: 24,000 

- coverage: Briones Quadrangle 

9) Division of Mines and 
Geology, Geology of Southwestern 
Quarter of the Walnut Creek 
Quadrangle , by R . Saul (open file 
report) 

- map scale: 1: 24, 000 

- coverage: Walnut Creek Quad- 

rangle (s .w . portion) 

10) Geological Science, Vol . 32, 
No. 3, pp . 127-242 (California 
Publications), Lower Tertiary 


Foraminifera from Contra Costa 
County , by B.Y. Smith, 1957 

- map scale: l: 28,000 

11) University of California, 
Berkeley, The Structure and 
Stratigraphy of North-Western 
Contra Costa County, California 
by J.R. Sheehan (unpublished M.S. 
thesis), 1956. 

- map scale: 1: 24,000 

12) Stanford University, San 
Ramon Sandstone in the Pacheco 
Syncline, California , by O .M . 
Schmidt (unpublished M.S. thesis), 
1958. 

- map scale: 1: 12,000 

13) Division of Mines and 
Geology - The Calaveras Fault 
Zone in Contra Costa County, 
California , by Richard B. Saul, 

1967 (Mineral Information Service 
Vol. 20, No. 3, March 1967) 

- map scale: l" = 5000' 

- coverage: Contra Costa County 

14) USGS - Preliminary Geologic 
Map of area covered by 7.5' North, 
and Jersey Island Quadrangles, by 
John Sims (recent work not yet 
published by USGS) 

- map scale: 1: 62,500 

- coverage: Honker Bay, Antioch 

North, and Jersey 
Island 7.5' quad- 
rangles . 

N. Slope, Slope Aspect and 
Elevation 

Potential Interpretations: Slope 
stability, fire hazard, erosion 
hazard, air quality, wind patterns, 
building and service facility con- 
struction cost implications. 

Sources : 

1) Frank, Ernest C . and Lee, 
Richard, Potential Solar Beam 
Irradiation on Slopes . 

2) USGS - Choke sheets (black- 
line prints of individual slope 
categories developed in preparation 
of color slope maps) - contact Gil 
Ogden, USGS. 


- map scale: 1: 62,500 
V . Base Data 

Accessibility and Travel Time 
Network Map ( 1" = 2000' scale), 
1973, Wilbur Smith and Associates. 

Aerial Photographs and Property 
Maps, Contra Costa County 
(vertical @ 1" = 600' scale), BARTD 
leased from R.E.D.I. 1970 and 
1972. 

Aerial Photography PAX Study 
Area (oblique 11" x 14" black 
and white prints), E. Altshuler, 
December 1 972 . 

Aerial Photography, Urban Areas 
in PAX Study Area, (1" = 2700' 
approximate), U.S. Department 
of Interior, December 1972. 

Agricultural Preserves in Contra 
Costa County, Existing and Appli- 
cations, (Non-reproducible print: 
l" = 4000' scale), Contra Costa 
County, 1972. 

Agricultural Resources Study, 
Supplemental Report 1S-6, Asso- 
ciation of Bay Area Governments, 
October 1969 . 

Antioch General Plan Program Land 
Use Inventory, City of Antioch, 
Lampman and Associates, 

February 1973 . 

Antioch General Plan Program, 
Opinion Survey, City of Antioch, 
Lampman and Associates, 

January 1973 . 

Brentwood Questionnaire, City of 
Brentwood, May 1971. 

Central Area Plan, Preliminary 
Economic Study, City of Concord, 
December 1970. 

Changes in the City of Concord, 

City of Concord, April 1969. 
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